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A Welding Amalgamation 


The recent symposium organised by the Iron 
and Steel Institute with the co-operation of a 
large number of other institutions, including 
the Institute of British Foundrymen, on the 
subject.. of welding, brought together an 
astonishing variety of interests. The demon- 
stration afforded by this symposium is doubtless 
responsible for the news of a welding amalgama- 
tion, that of the Institute of Welding Engineers 
and the British Advisory Welding Council. The 
former body is to change its name to, and the 
latter will combine with, the Institute of Weld- 
ing, and the new body thus formed will be a 
means of providing a central organisation to 
which all concerned could look for guidance in 
welding problems. The move seems to be one in 
the right direction. 

Welding is a process applied to many branches 
of engineering, and there are strong similarities 
between the situation existing here and the 
problem of materials development referred to in 
a recent issue. Welding enthusiasts could 
scarcely hope to form a flourishing and influen- 
tial body for promoting welding without the 
co-operation of many who use welding incident- 
ally, but whose major interests and preoccupa- 
tions lie elsewhere. Equally, urgent as is the 
need for some central body to deal with materials 
and their specification and testing in a general 
way, just because this concerns every engineer 
and metallurgist to a greater or lesser degree, 
while only a very few have it as a major profes- 
sional interest, the same difficulty arises. 

We are of the opinion that it is a gain rather 
than a loss that this should happen. There has 
been a strong feeling for some time against the 
undue multiplication and proliferation of scien- 
tific institutions, and difficulties of the kind re- 
ferred to can only be overcome, and indeed are 
being overcome, by co-operation. Societies are 
now prepared much more freely to admit each 
other’s existence, and this is all to the good. 
Finally, an institution such as the new projected 
Institute of Welding will stand all the higher 
in general esteem if the optimism of the welding 
enthusiast is tempered by the experience of the 


user of. welding who may professionally be in 
a different field, and by the knowledge of the 
engineer who is ready to adopt welding or any 
other process or material, but only in so far as 
it is better, cheaper or more efficient than that 
he already has in use. 


One Step Farther 


When, following the lead of the steel industry, 
the chemist became an important member of the 
staff of the iron foundry, and straightaway cor- 
related composition with mixes, it was thought 
that the metallurgical control of the manufac- 
ture of castings was well in sight. It was soon 
realised, however, that the provision of metal 
to a predetermined analysis was not a panacea 
of foundry ills, even when accompanied by tem- 
perature control, and perhaps rate of pouring. 
The next factor to be tackled was the sand, and 
this unquestionably presented a very considerable 
number of real difficulties. Finally, after a 
decade of really hard work, it can now be stated 
that there is available a range of equipment at 
a cost well within the reach of foundries of quite 
modest dimensions. Elsewhere in this issue we 
publish an account of a number of experiments 
carried out in Russia under extremely intelligent 
direction, which give an extremely useful lead 
in the dual field of dryness control for stoved 
moulds and for the obtaining of additional know- 
ledge as to the phenomenon of moisture migra- 
tion in green-sand work. Intensively and intel- 
ligently conducted, such work might lead to the 
exact postulation of the limits of green-sand 
practice. 

The author—Prof. V. Aronovitch—has speci- 
fically stated that his results are not absolute, 
but are sufficiently comparable in character as 
to be able to place reliance upon them. We 
have not yet entered sufficiently deeply into the 
subject to assert that an apparatus could be 
devised which would yield readings directly 
related to physical constants to be mathematic- 
ally associated with moisture content, as we 
imagine that the small electric conductivity of 
sand and its impurities is too great a variable 
to allow of this. Yet it does seem desirable 
that if any British foundry wishes to commence 
experimenting along these lines, it should take 
steps to publish its methods so that no time be 
lost in the creation of a standard instrument 
giving figures which one operator can compare 
with those obtained by other workers in the 
same field. That there is need for such an 
instrument as Prof. Aronovitch has devised is 
apparent to anyone who has had the opportunity 
of visiting the mould-drying and core-baking 
ovens in a large number of foundries. Such 
visits reveal very variable fuel consumption, and 
drying cycles, interrogation invariably 
elicits the excuse that each particular foundry 
cannot afford to take any risk, and that they 
take their moulds to a greater degree of dryness 
than those of their competitors. 

When the metal, the sand, and the mould 
dryness problems are placed under definitely con- 
troliable conditions, there merely remains, what 
is probably the most complicated question of all— 
gating and running, but even this is having 


the attention of the research worker and excel- 
leut results have been reported. 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. } 


Storage of Coal Dust 
To the Editor of the Founpry Trape JouRNAL. 


S1r,—I read Dr. Skerl’s article on the storage 
of coal dust last week with considerable interest, 
and, while agreeing in principle to his deduc- 
tions, may IT be permitted to say that I think 
there would be far less danger if care were 
taken to store coal dust in a methodical manner. 

+ is no unusual thing for my firm to have up- 
wards of a thousand tons of coal dust in stock, 
and this is stored in such a way as to minimise, 
if not actually eliminate, any danger from 
spontaneous combustion. Moreover, in the 
course of manufacture, the greatest care is taken 
te provide for contingencies, and the processes 
are carried on by experts who know their job, 
and the particular requirements of the material— 
not so simple a matter as some folk fondly 
imagine. 

When I assert that during the past fifty years, 
notwithstanding the enormous amount of coal 
which must have come into our works to be 
properly crushed and delivered as a finished 
article, much of it passing a 200 mesh, we have 
never yet had a case of spontaneous combustion. 

It will be seen that when the proper material 
is used, careful methods of preparing adopted, 
and ordinary precautions taken in storing, the 
actual danger cannot be very alarming. Need- 
less to say, the strictest watch is kept in every 
direction, and smoking is not permitted in any 
of the stores. 

It is ignition from outside sources that is 
most to be feared, and when this possibility is 
eliminated there is very little need for anxiety. 

Yours, etc., 
H. WINTERTON 
(Chairman and Managing Director of Wm. 
Cumming & Company, Limited). 
Maryhill, Glasgow. 
June 12, 1935. 


Scientific Management Congress 


About 200 Papers, illustrating the best man- 
agement practice in all parts of the world, will 
be discussed at the Sixth International Congress 
for Scientific Management, to be held in London 
from July 15 to 20. This is the first time that 
the Congress, which will be opened by the Prince 
of Wales, has been held in Great Britain. The 
Papers received to date will not be read. They 
have already been printed and despatched to 
members. 

People from forty different countries will be 
present at the Congress, and the overseas visitors 
will probably reach a total of 800. A total 
membership of about 2,000 is aimed at. If that 
figure is reached it will be the biggest Congress 
ever held in this country. 

On the Friday following the Congress the 
visitors will be taken over various factories 
throughout the country. Two plenary sessions 
have been arranged for Monday, July 15, and 
Thursday, July 18, to discuss ‘* Management 
Problems Arising from Government Interven- 
tion’? and ‘‘ The Simplification of Data, the 
Place of Statistics and the Standardisation of 
Terms respectively. 

The Papers of the Congress are based on actual 
practice. A Paper by a director of Imperial 
Chemical Industries describes the methods 
adopted in the management of that undertaking. 
Mr. Charles Renold (of Renold & Coventry 
Chain Company, Limited), in his Paper gives, 
for instance, exact figures for the actual savings 
due to good management arising, from a recent 
merger. 
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Refractory Bricks for Reheating 
Furnaces 


INSULATING LINING IMPORTANT 
FACTOR IN HEAT CONSERVATION 


In Report No. 215 of the Heat Economy 
Bureau of the Verein deutscher LEisen- 
hiittenleute, published in the ‘‘ Archiv fiir das 
Eisenhiittenwesen,’’ E. SeNnFTeR points out that 
in reheating furnaces in which heating is 
intermittent, the furnace being allowed to cool 
to some extent before a fresh charge is put in, 
the heat requirements are made up of the heat 
absorbed by the charge, the heat loss in the 
walls, and the amount of heat accumulated by 
the furnace. The effect of this latter factor 
in fuel-heated furnaces is not determined by 
the heat balance, but by the distribution of the 
heat requirements of the furnace. The accumu- 
lated-heat factor is defined by the author as 
the product of the mean temperature of the 
refractory during service, its specific heat and 
weight. As the specific heat and the mean 
temperature do not vary much for standard 
refractories, the accumulated heat is determined 
mainly by the weight of the refractory. 

Investigations carried out on a_ reheating 
furnace showed that the accumulated heat and 
heat losses at the walls usually account for 
60 to 80 per cent. of the total heat consump- 
tion. It was also confirmed that the stored heat 
itself was determined by the weight of the re- 
fractory materials, so that insulating bricks 
of low weight, in addition to a low heat storage 
capacity, also offer the advantage of low heat 
losses. New furnaces, wholly or partially con- 
structed of insulating bricks, i.e., furnaces 
which are insulated at least on the interior, 
have been found to give a marked economy in 
fuel. In the case of ordinary reheating 
furnaces with 20-hr. campaigns, and in which 
the maximum temperature is between 700 to 
900 deg. C., the construction can be modified 
to afford a saving of 50 per cent. or more in 
fuel costs, by substituting for the normal design 
with firebrick lining a lighter structure with 
insulating bricks. Lighter structures are thus 
now being given preference, especially as the 
cost of the lighter materials is not much greater 
than thet of ordinary firebrick. 


lron and Steel Production 


The British Iron and Steel Federation, in its 
Statistical Bulletin for April, states that there 
was a moderate decline in the production of pig- 
iron in the United Kingdom in April to 526,300 
tons from 554,200 tons in March, or of less than 
2 per cent. in the daily rate. In April last year 
the figure was 496,300 tons. Steel production 
also fell slightly; in March it amounted to 
$41,900 tons, and in April 808,700; this decline, 
however, was undoubtedly due mainly to the 
Easter holidays and the shorter month. The 
April steel tonnage compares very favourably 
with the 716,800 tons produced in the same 
month last year. According to returns received 
from 147 firms employing 118,641 workpeople, 
the average weekly earnings per head in March 
amounted to £3 2s. 10d., compared with 
£3 2s. 7d. in February and £3 1s. 6d. in 


January. 


Chrome Ore in the Philippines 

Chrome-ore mining is actively developing in the 
Philippine Islands, the ore being easy to mine and to 
prepare. Production is already very considerable, 
and, although accurate statistics are not available, 
it is stated that contracts are being concluded for 
uantities exceeding 10,000 tons. The ore has 
recently been quoted at $19 per ton, c.if. Atlantic 
ports. 
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Random Shots 


Ever since ‘‘ Marksman ”’? mentioned that the 


Bijou Jobbing Foundry at Bolton had cast a 
winding staircase in one piece, Mr. Copehen- 
drag, the proprietor, has been inundated with 
inquiries for jobs which no other foundry would 
tackle. The latest is for the runway of a small 
circular scenic railway, such as one sees at 
country fairs. Mr. Copehendrag tells ‘‘ Marks- 
man’? that he would be quite willing to take 
it on if he could discover how to get the neces- 
sary chill face to stand up to the wear by the 
wheels of the cars. ‘‘ Marksman’’ suggested 
laying a special wear-resisting deposit on the 
runway by means of the blowpipe, but when 
Mr. Copehendrag heard that last word he 
snorted and exclaimed that the Bijou had never 
turned out a ‘* botched-up ’’ job yet and would 
not turn out a “ botched-up” job for anybody. 
Can any of ‘ Marksman’s”’ readers suggest a 
method? But, mind you, no botching! 


Although Mr. Copehendrag’s acquaintance 
with the sea is confined mainly to a fortnight 
at Blackpool each year, he likes to follow the 
news oi the yacht racing, and when he read of 
the disaster to the ‘‘ Endeavour ’’ when the mast 
of that lovely vessel broke, he was filled with 
dismay. He had read all about the arc-welded 
nickel-steel mast carried by the ‘‘ Yankee,’ and 
ever since he has been wondering whether he 
could cast a 160 ft. hollow mast of aluminium 
alloy for the ‘‘ Endeavour.’’ He hasn’t the 
sufficient number of core-makers to try the job 
out at the moment, nor, for that matter, a 
big enough shop to accommodate a 160 ft. long 
job; but once Mr. Copehendrag has got an 
idea in his head he doesn’t readily abandon it. 
Marksman for one would not be suzprised 
if Mr. Copehendrag hasn’t a cast aluminium 
mast ready to offer to the owner of the 
‘* Endeavour *’ for the next season. 


At the annual meeting of the British Stan- 
dards Institution recently, Dr. E. F. Armstrong, 
F.R.S., gave some interesting statistics relating 
to the Institution’s work during the past year. 
He laid stress on the fact that no less than 
150,000 copies of British Standard Specifications 
were sold, an increase of 23,000 over the previous 
year. There are now 700 committees holding 
over 1,000 meetings a year, whilst the total 
membership exceeds 5,000. 

* 


The Scottish National Naval & Military 
Museum at Edinburgh Castle has been presented 
by Sir James Caird, Bart., with a pair of 
particularly interesting cast lead figures. They 
represent two Scottish soldiers, and were cast 
in the early part of the eighteenth century 
(1713-1720), being probably the earliest examples 
of their kind now in existence. The figures, as 
frequently the case then, are of cherubs or young 
boys, but the actual details of uniform and 
equipment—of the British Infantry of that 
period—were evidently cxecuted with great; care. 
The figures are well modelled, coloured in oils, 
and stand 2 ft. 114 in. high. Founders in the 
district should be interested to inspect these 
early examples of cast-lead statuary. 

* * * 


The Professor of English at an American 
University was unfortunately caught by his wife 
in the act of caressing the  parlourmaid. 
‘‘ George,’’ cried the offended lady, ‘“‘ I am sur- 
prised!’’ ‘* Pardon me, my dear,’’ exclaimed the 
Professor, ‘‘ you are astonished—we are sur- 
prised.”’ 

* * * 
THovcut For THE WEEK. 


People who live in plastic houses should not 
cast iron, 
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The Control of Mould Drying Processes 


RUSSIAN ENGINEER DEVISES NEW METHODS 
By V. ARONOVITCH, Ass. Prof. Boubnoff Technical High School, 


Foundry Department, Moscow ; 


Chief Engineer of Orga- Metal 


State Trust, Foundry Experimental Station, Moscow; M.I.Brit.F. 


In spite of the great success of the green-sand 
practice in recent years, even for the important 
branches of the foundry industry, dry-sand 
moulding is still keeping its place for the high- 
duty and large cast-iron, steel and non-ferrous 
castings. The latter method assures the produc- 
tion of high-grade castings free from many 
defects inherent to the specific variables of green- 
sand moulds. Dried cores are generally used for 
the bulk of castings, green cores being rather the 
exception. Over- or under-dried moulds and 
cores are prolific sources of a variety of defects, 
viz., cuts, washes, scabs, blowholes, drops, hard 
spots, sponginess, many of which are detected 


still unavoidable changes in moulding material, 
moisture, and in the character of the charges, 
especially in a jobbing foundry, cannot be easily 
met by the indirect-control method. It is natural 
that practice has long sought to embrace a direct 
control to be performed on the core or mould 
proper, as this is the only positive method assur- 
ing qualitative and economical result indepen- 
dently from the practical variables. 


Practical Empiricisms 
Some attempts to control directly the dried 
moulds and cores are used in practice as 
follow :—(1) By sound, as when tapping sharply, 


Dryingoven 
JS - Switch 4 
| 
Couples 
P- rheostot on 


Fic. 1.—D1aGram oF THE Dryinc ARRANGEMENT. 


only after expensive machining. Especially in 
current practice, when machining allowances are 
cut to a minimum, a scabbed or a blown casting 
due to inefficient drying has no chance to be 
machined out, and the castings are expected to 
he sound and clean as they leave their moulds. 
As dry-sand practice is in general used for the 
most important castings, the necessity for 
adequate mould and core drying is evident. 

Many factors influence the drying and baking 
processes for moulds and cores, such as drying 
time and temperature, type of oven, heating 
cycle, mould distribution, ete. Thus it is not 
surprising that in many cases the drying process 
is deemed uncertain and difficult and liable to 
defects. The uncertainty of the drying process 
is far more pronounced in the case of open 
and skin drying on the floor, in comparison with 
oven drying, whether by portable stoves, burners, 
electric heaters and ever-popular fire bucket. 
Under these conditions the foundryman often 
prolongs the drying time and temperature, which 
result in burnt ‘‘ rotten’? moulds and waste of 
money. 

It is not the purpose of the present Paper to 
discuss when a mould requires a complete or only 
a skin drying, but it must be understood that 
mould drying must be efficient for any given size 
and set of conditions. The effectiveness of the 
drying may be determined in practice from pre- 
vious experience, but such a method cannot be 
reconciled with the modern production methods. 
Only by strict control of core and mould drying 
can the process be made positive and reliable. To 
this end the foundryman in practice resorts to 
measuring the main factors of the drying process, 
viz., drying temperature and time, and humidity 
in the stove, Such a control furnishing only in- 
direct, relative data cannot be relied upon and 
considered practically positive, because too many 
factors influence the actual drying process of the 
moulds. If such an indirect control system is 
helpful to maintain an established drying cycle 
for a given kind or group of moulds and cores, 


with the finger on the dried mould or core; (2) 
by feeling, when inserting a sharp steel needle 
into a dried mould or core; (3) by determining 
relative permeability of the dried mould, and 
(4) by decrease of weight of a specimen mould 
before and after drying. All these methods and 
others of the similar kind, although direct in 
their nature, are unreliable. The first three 
depend upon the experience of the man, the 
fourth one has recourse to the laboratory help; 
but the main fault of all of them is that the 
control is performed after the drying and does 
not yield a sure and quick indication of the 
process. 
The New Method 

Realising the importance of a simple, depend- 
able direct-drying control, the author has pro- 
pounded such a method described below and fully 
answering to the practical requirements. The 
main feature of the new method is that the 
control is performed during the actual drying 
process without any damage to the moulds or 
cores under control. The method after pro- 
longed laboratory heats and experimental shop 
checking has proved satisfactory in the routine 
practical work at the author’s experimental 
foundry as well as in actual production foun- 
dries. The principle of the new method consists 
in measuring the electric conductivity of the 
moist moulds and cores during the actual drying 
period. 

It is well known that the electric conductivity 
of the moist material increases with the per- 
centage of the free water and vice versa. This 
principle in recent years has been successfully 
adopted in the foundry practice for the moisture 
testing in the moulding sands; its most success- 
ful application has been embodied in the well- 
known American portable Mac-Ilvain moisture 
meter for sand-heap control, also in the 
stationary testing apparatus of Abrahamson’ 
and Richardson* for sand specimens. In 


1 « Foundry.”’ 1930, No. 10. 
2 See “ Proc, Inst. Brit. Foundry,”’ Vol. 26, p. 64. 
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both types the superficial contacts are used 
to close electrical circuit. As with a moisture 
content at zero, there practically no 
conductivity in the sand—the author con- 
ceived the idea to make use of this physical 
phenomenon, and by conductivity measure- 
ment to fix the end point of moisture 
evaporation from moulds and cores as an index 
of the drying process completion. In order to 
establish the dryness at the different layers of 
the moulds and cores—special external connec- 
tions, being specific feature of the new method, 
are used and inserted into requisite depths of 
the moulds. Fig. 1 gives a line drawing of the 
complete control arrangement. It consists of a 
conductivity measuring device—voltmeter—a, 
batteries b, connected at the left, and external 
wiring circuit ¢ at the right, with two resist- 
ance couples d to be inserted into the mould e¢, 
so that the electric circuit is closed by moist 
sand mould under control. 

The measuring apparatus (Figs. 1 and 2) is a 
double-scale_ direct-current voltmeter, with a 
rheostat P and a switch S. The top calibration 
scale, reading 25 volts, is used to maintain a 
constant primary voltage in the circuit, and the 
bottom scale, reading 3 volts, is for the control 
proper. For the calibration operation, the 
switch S is thrown to the left to the 15-volts 
scale, and by means of the rheostat P the pointer 
is brought to the desired calibration voltage (in 
the author’s case 12 to 14 volts). The voltage is 
now maintained constant during the control 
period, and by throwing the switch S to the 
right to read on the 3-volt control scale, the 
apparatus is then ready to show the conduc- 
tivity between the external resistance couple in 
volt readings. The calibration is not important 
and may be approximate, as the control is quali- 
tative. 


Control Procedure 


The control procedure consists in inserting two 
resistance couples at the desirable depth into the 
green mould or core and measuring the conduc- 
tivity during the drying period. A diagram of 
the control arrangement is shown for labora- 
tory installation in Fig. 3, where three pairs of 
resistance couples are inserted in a specimen 
mould to be dried in an electric oven; the wir- 
ings are led from inside the oven to the ex- 
ternally-located voltmeter through a multiple- 
pole switch to enable alternate measurements to 
be taken of each pair of resistance couples. So 
long as the mould contains free water, conduc- 
tivity persists between the couples, as is shown 
by the deflection of the voltmeter needle. 

When all moisture is evaporated from the 
mould, the needle returns to the zero position, 


Fic. Apparatus—VOLT- 


METER—FOR CONTROL. 


as the considerable resistance of the dry material 
gives no conductivity, the latter being the reci- 
procal of the resistance. Thus, the zero position 
of the needle is an index of drying completion. 
It is evident from the above that the new con- 
trol method is rather of a qualitative nature, 
which helps materially the speed and ease of 
the control. Each measurement requires some 
5 to 10 sec., and the control can be performed 
by a young apprentice without any special know- 
ledge and teaching. 
c2 
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Resistance Couples 

Couples are a most important feature of the 
control method. They must be simple, cheap 
and interchangeable, but primarily must allow 
of their easy insertion into the green moulds 
before drying the extraction therefrom without 
any damage to the dried material. A prolonged 
trial has shown that the most suitable couples 
can be made in the form of a required length 
of a simple hard rolled-brass wire of about 1 mm. 
dia., as this is more corrosion resistant than 
iron or steel wire. Copper wire, because of its 
softness, is also unsuitable, whilst platinum and 
nickel wires, although quite satisfactory, are too 
expensive. One end of the couple is bent into a 
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Voltmeter 


Fic. 3.—Lay-Ovut or a Lasoratory CONTROL 
INSTALLATION. 


loop for convenience in connecting to the circuit 
wiring. Simple bare-wire couples (Fig. 4), which 
make contact with the mould sand along the en- 
tire length of their insertion, can only contro] 
the drying of the corresponding mould or core 
layer they traverse. For the local control the 
couples are insulated along their whole length, 
except for the short contact ends (7 to 10 mm.). 

Practical tests have shown that the various 
insulating media and gums are useless at drying 
temperatures, and for this purpose the author 
has successfully adopted a thin-glass tube as an 
insulator. This is put on the wirecouple, leaving 
its contact end open. The diameter of the glass 
tube is best when it is a little larger than that 
of the couple wire, the clearance on each side 
should not exceed 0.5 mm. This permits an easy 
insertion of the tube-insulated couples into the 
green mould and at the same time prevents a 
chimney effect to be associated with a larger tube 
as such would impair the control results. Such 
insulated couples for local drying control in dif- 
ferent parts of mould or core are shown at the 
right-hand side of Fig. 4. 

Insertion of Couples into Mould and Core 

The drying time at the different layers and 
parts of the mould varies, being the longest in 
the middle of the thickest sections and remote 


Insulated Couples 


Fic. 4.—Tue Bare (Lert) anp 
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from the outer surfaces and internal metallic 
parts (gaggers, hooks), other conditions being 
equal. Those parts, where the drying proceeds 
at a very slow speed, as the heating and evapo- 
ration is only finally accomplished here, are 
critical and representative of the finished mould 
and core drying. Thus, to control complete dry- 
ing, the couples should be inserted in the centre 
of the thickest sections, which are in practice 
very easily and quickly located by approximate 
external measurement of the parts in question, or 
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in most practical cases by a simple optical judg- 
ment. The depth of insertion of the couples is 
similarly determined. In doubtful cases, where 
there are several such places, they may be con- 
trolled by using for each a separate couple. For 
complete drying control, both bare and insulated 
couples may be used. The bare couples, although 
at first they give the conductivity along the 
entire depth of their insertion, at the end of 
drying reflect the deepest layer, as would an 
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practice, say about 5 to 10 mm., to assure better 
control and sufficient sand thickness between the 
couples as representative of the whole controlled 
sand layer or mould. Even slight variations in 
the spacing and length of contacts ends influence 
the resistance; the readings of the different 
couples are not strictly comparable by absolute 
values, as is the case with readings for each indi- 
vidual couple, showing consecutive changes in 
relative moisture at its own position. It must be 


Taste I.—Voltmeter Readings during Continuous Control at Different Levels of Green Sand Specimens 
during Drying. 


No. of test a a 1 2 3 4 
Green permeability 

(A.F.A. standard) ee 40 40 70 70 
Moisture, per cent. as 6 6 5 5 
Surface support during 

drying .. =< Closed Open Closed Open 


Location of couple in 


specimens Top. | Cent. | Bot. | Top. | Cent.| Bot. | Top. | Cent. Bot. | Top. | Cent. | Bot. 
Time of reading from | 
start of drying : | | | 
Before drying ..| 0.34 | 0.28 | 0.38 | 0.10 | 0.12 | 0.20 | 0.20 | 0.15 | 0.26 | 0.06 | 0.04 | 0.04 
After 15 min. .. ..| 0.52 | 0.40 | 1.10 | 0.54 | 0.50 | 0.02 | 0.45 | 0.30 | 0.45 | 0.40 | 0.18 | 0.16 
ae ss ny. ..| 0.64 | 0.52 | 1.20 | 0.88 | 0.82 | 0.92 | 0.65 | 0.50 | 0.60 | 0.80 | 0.22 | 0.36 
» 40,  .. | 0.88 | 0.64 | 0.48 | 0.66 | 0.46 | 0.46 | 0.20 | 0.35 | 0.28 | 0.70 | 0.12 0.20 
60 ,, - ..| 0.62 | 0.50 | 0.20 | 0.05 | 0.14 | — | 0.06 | 0.10 | 0.14 | 0.05 | 0.02 |) — 
» TO wos ..| 0.20 | 0.30 | 0.08 | — | 0.02}; — | — | 0.08) — 
— 10.03) — — | — -- 


insulated couple at this depth. For the partial 
oven drying—in case of very deep moulds— 
requiring dryness in only the outer shell, both 
types of couples may be used and inserted at 
required depth in the most slowly dried places, 
such as remote, undercut parts. The same is 
true in cases of superficial skin-dried floor jobs. 
}f a closed mould is skin dried, only insulated 
couples, inserted from outside the mould into 
the face layer, should be used. The insulated 
couples have proved very useful for local control 
in the most important undercut parts of large 
moulds and cores, as well as for experimental and 
iaboratory work. Some simple but important 
rules must be borne in mind when installing 
couples: they must rest toughly and firmly in 
their hole to assure good contact with the mould- 
ing sand. For convenience it is better to insert 
couples in a vertical plane. The path of insertion 
must not follow or be close to the mould or core 
vents, as this may disturb the results. 


clearly understood here that, for the control pur- 
pose proper, the absolute readings values are of 
no direct significance and importance, since the 
very index of the drying control, as explained 
above, is the discontinuance of the readings, 
regardless of their original values. Nevertheless, 
it may be interesting from theoretical standpoint 
to analyse briefly the readings during drying 
period for the better understanding of the very 
mechanism of the drying. In Table I are com- 
piled voltmeter readings of a continuous control 
during the drying process of small mould speci- 
mens (120 x 120 x 100 mm.) rammed with 
different kinds of moulding sand with a green 
permeability 40 and 70 by American Foundry- 
men’s Association method. 

To reveal the character of the drying process, 
three insulated couples were inserted in the 
moulds at different depths marked top, centre 
and bottom. The lay-out of such a control test 
in a laboratory electric muffle is shown on Fig. 3. 
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Readings on the Control Voltmeter 

The readings values on the voltmeter, showing 
relative moisture, depend on the distance be- 
tween contact ends of the couples, other condi- 
tions being identical. The closer they are spaced 
the lower is the resistance and the greater the 
conductivity (higher voltmeter readings), viz., 
more sensitive is the control. It is recommended 
to space the couples as close as is consistent with 


Graphical representation of the readings for all 
three pairs (for test 2) is shown in Fig. 5, where 
each curve shows initial rising to a maximum 
and then dropping to zero at the end of the 
drying; all curves are similar in form. — This 
initial increase in readings in the first period 
of drying, as compared with the original read- 
ings in green-sand mould, is a 
decrease 1n electrical resistance. 
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This may be explained by the initial more 
uniform redistribution of the moisture originally 


present in the green mould, resulting in the 
decrease of the initial heterogeneous mould 


porosity and the creation of an uninterrupted 
continuous moisture network around the sand 
grains, which assures improved electric conduc- 
tivitv. The heating of the mould proceeds 
through heat conductivity, which although small 
in relative value for the moist sand (around 
0.004) becomes higher at first, due to the same 
reason, as it May be considered proportional to 
the electrical conductivity. 


Thus, with a sufficiently intensive heating 


during the first stage of drying, the direct 


pot 


Fig. 6.—D1aGram or Moisture REMOVAL 
FROM SPECIMEN CORE ON A_ SOLID 
(CLOSED) Support P Late. 


evaporation of moisture from all open surfaces 
is followed by gradual slow movement of 
moisture in the mould through capillarity and 
partially through steam from the internally 
cooler parts. In the latter the moisture remains 
longer, as here it is present in greater quantity 
and the heat transmission to the central parts 
proceeds very slowly, due to the outer parts 
heing already dried and therefore of lower-heat 
conductivity (about 0.008). 

As drying proceeds further the moisture from 
the internal parts is drawn progressively higher 
to the outward layers, wherefrom the evaporation 
is proceeding unobstructed through the already 
dried and open outer layers. This drying me- 
chanism, as evidenced by the couple readings 
(Table I and Fig. 5), shows after the general 
initial increase of conductivity for all layers 
the gradual decrease to zero (drying completed), 
with highest readings for the middle couple. 
When the bottom surface of the specimen is 
closed (as in the case of a closed core carrier), 
with resulting retarded evaporation from below, 
the longer drying for the bottom parts (bottom 
pair), and the entire specimen is evidenced by 
the test 1 and 3, as compared with open-bottom 
surface—tests 2 and 4. 

The permeability of moulding sand greatly 
influences the drying time, the closer sand re- 
tarding the internal-moisture movement and 
evaporation. This is shown by comparing tests 1 
and 2 with tests 3 and 4 with the corresponding 
permeability values of 40 and 70, the former 
specimens requiring about 20 min. longer-drying 
time, 

The drying procedure outlined above is shown 
diagrammatically in Fig. 6 for a core specimen 
carried on an unvented drying plate. The 
external arrows @ are representative of straight 
directions of surface evaporation. The bottom 
arrows d are the directions from the lower parts 
of rising moisture towards the internal parts b. 
From here, as drying proceeds, the moisture is 
gradually drawn to the upper parts and evapo- 
rating through the open-dried surface layers 
along all arrows a. Fig. 7 shows the drying of 
the same specimen without a bottom plate, when 
surface evaporation is proceeding partially also 
from the bottom, thus speeding up the drying 
of the bottom layers and reducing the drying 
time of the specimen. For a flask one must, 
instead of the lateral arrows a (Fig. 7), imagine 
closed walls. It is evident that in this case the 
paths of evaporation are only in a vertical plane, 
so the drying time must be greatly increased, 
as proved by experimental tests, which gave 
35 min. longer when using a flask. 
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Adaptation of Control Method for Casting 

As a side application, it is of great theoretical 
and practical value to adopt the new control 
method, and the above considerations to the 
pouring of a green-sand mould. As a matter 
of fact, as molten metal during pouring strikes 
the surface of a green-sand-mould cavity, the 
mould is skin dried to different depths, depend- 
ing upon the kind of metal poured, casting tem- 
perature, thickness of casting, etc. Contrary 
to oven drying, the heating in this case is being 
applied suddenly at a very high temperature 
in a comparatively short interval of time (in 
relation solidification conditions). The 
couples, inserted at different depths in the top 
half of various moulds, permit of the detection 
of the moisture migration within the mould. 

The results of a series of such experimental 
tests, performed by the author, show that imme- 
diately after pouring the face-layer dries out 
quickly (zero reading), followed by increased 
readings at the upper layers of the top part. 
This proves that the steam from the mould face 
materially quickly rises up, and condenses at the 
upper and moist cooler layers, and so increasing 
the moisture content. The evaporation and dry- 
ing in the upper mould layers proceed after- 
wards very slowly in view of low heat conduc- 
tivity of the sand and the progressive cooling of 
the casting, the vents in the mould greatly in- 
tluencing the former process. 

A very important practical conclusion can be 
made from this experimentally-proved procedure. 
The initially-condensed steam in the bottom 
layers of a mould, as detected by electric couples, 
forms a kind of water barrier or film close to 
the moulding face. Thus, although a thin face- 
layer is rapidly dried out and becomes open at 
the first stage of pouring (as evidenced by 
the bottom couple), the conditions remain un- 
favourable immediately afterwards, as this con- 
densate greatly decreases the permeability in 
the lower critical mould layers. The new por- 
tions of incoming expanded volumes of gases and 
air, and also steam from gradually evaporating 
condensate, cannot freely escape through the 
upper mould layers, as they are impeded by the 
condensed moisture film. If the backing-sand 
layers are insufficiently permeable, it is natural 
to expect a back pressure, and gases and steam 
may be forced back or remain in the mould 
cavity, creating subcutaneous and internal blow- 
holes and scabs in the castings. 


Fig. 8.—SnHop-Dryinc Oven Car WITH A 
REPRESENTATIVE Movunp Front) 
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The opposite occurs in the thoroughly-dried 
mould, where there is extremely little resistance 
to the free escape of gases through the entire 
thickness of the mould. The above points to 
the importance of a distinctly lower moisture 
content and an increased permeability of the 
backing layers as compared with the facing layer 
in green-sand moulds. The behaviour of the 
green-sand mould at pouring has been briefly 
touched upon and explained theoretically in 
an excellent Paper’ by Geo. Batty. How- 


3 See A.F.A. Transactions, 1930, ** The Most Potent Variable.” 


ever, it is only by means of a new con- 
trol method that the author has succeeded 
in finally detecting the actual behaviour of 


the green-sand mould during casting, and, as it 
seems to him, has made available for the first 
time a potent instrument to throw a clearer 
light into hitherto obscure, but most important, 
foundry process. Although not directly related 
to the subject of the present Paper, the author 
has mentioned this to show a wide and promis- 
ing field of another application of the new ex- 
ternal couples control method, viz., controlling 
of the suitability and quality of the green moulds 
for pouring, judging from practical determina- 


{ 


Fig. 7.—Diacram or Motsture REMOVAL 
FROM SPECIMEN CORE ON AN OPEN 
Support Pate. 


tion of moisture migration and gradual drying- 
out of mould layers during casting. 


Practical Accuracy of Control Method 

The voltmeter apparatus for the control is of 
a usual double-scale type. There are many fac- 
tors influencing the voltmeter readings: first of 
all, the polarisation error, depending on the 
material and surface of the couples, which in- 
creases with current density and makes measured 
resistance higher than the actual! one. The re- 
sistance offered to the flow of electric current 
varies invetsely with the area of the couples 
and directly with the distance separating them. 
Too close a setting of the contact ends (less than 
5 mm.) in the couples is not recommended, as 
it is desirable to have sufficient sand thickness 
between contact ends for average readings. 
Although in this case the resistance near the 
end of the drying period becomes very high, 
the measuring device, used in the author’s ex- 
periments and practical tests (giving readings 
up to 0.02 volt on the control scale), proved 
very good not only for practical shop use, but 


TasLe I].—Showing Accuracy of the Control System. 
| 


ssidual 
| Weight of | Weight of wets 
| specimen specimen 
after dried to as 
men. drying weight I B 
oven-drying. 
| 521.29 521.08 0.02 
2 5,074.27 5,073 .03 0.04 


also sufficiently sensitive for experimental work, 
as evidenced by special checking (Table II). 
For this purpose mouid specimens of different 
dimensions and weights immediately after zero 
reading from central control couples (end of 
complete drying) were removed from the oven, 
quickly weighed and returned to the oven for 
further drying to the constant weight. The 
difference between the former and latter weights, 
giving the residual moisture not detected by con- 
trol, shows, according to the data of Table II, 
only an insignificant moisture content, less than 
0.1 per cent. which is of no importance for 
practical purposes. This, certainly, proves the 
very real practical accuracy of the new control 
method. 

Numerous Applications of the New Control 

Method 

The new method, by its very principle, can be 

used to control drying processes based upon re- 
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moval of the free moisture; thus, to control the 
drying of moulds and cores made from loam and 
other moulding materials, the hardening and 
strength of which on drying depends upon the 
evaporation of free water. It is evident that for 
oil-sand cores, the basic principle of which con- 
sists essentially of oil oxidation—the water being 
only an auxiliary medium for oil distribution— 
the contro! method may not be suitable. 

The following applications of the new method 
may be cited as proved in practice :— 
A.—Drying with car- and drawer-type ovens :— 

(1) Regardless of the type of oven, the method 
allows a simple and reliable control of both com- 
plete and skin drying by means of appropriate 
insertion (in the middle or at the required 
depth) of the couples in the representative mould 
or core of a given oven charge. 

(2) For checking the correct distribution of 
shop moulds and cores into appropriate drying 
groups, according to ascertained drying times, 
established by control of representative examples. 

(3) For direct checking and comparison of dif- 
ferent stove designs and drying cycles, also of 
different drying conditions in various parts and 
levels of the stoves, ascertained from the drying of 
representative types. 

(4) For establishing the most economical drying 
cycles for various kinds of oven charges, as 
ascertained by control. 

B.—Floor drying :— 

(5) For controlling large, costly floor and pit 
moulds, the uniform drying of which is other- 
wise almost impossible. 

(6) For skin drying (natural or artificial) by 
means of bare or insulated couples inserted to 
the desired depth, which will assure uniform 
drying of the required layers and in the im- 
portant locations of mould or core, such as remote 
or undercut parts. As is well known in prac- 
tice, skin-dried moulds must be poured as soon 
as possible after drying, as otherwise the moisture 
may be drawn to the surface by capillarity, 
causing defective castings. The control method 
by means of insulated couples inserted from out- 
side the mould into the surface layer, permits of 
the rapid detection of damp moulds, and so pre- 
vents their being poured. 

C.—Experimental work :— 

(7) For the continuous investigation of the dry- 
ing process in different parts of cores and moulds 
in order to collect data for correct construction of 
boxes and carriers, etc. (location of vents, etc.). 

(8) For control experiments and the checking 
of green-sand moulds, as, for instance, to measure 
in various parts, especially at the surface, the 
actual moisture content of rammed sand (related 
to unit volume), that differs from the initial 
moisture of the backing sand tempered by weight, 
and to measure the relative compression at the 
different parts of the mould, as the electric con- 
ductivity increases with sand compression, other 
conditions being identical, and to investigate 


during casting the behaviour inside green-sand- 


mould—the speed of surface drying during the 
first moments of pouring give indications as to 
the appropriate surface thickness, whereas the 
speed of moisture migration and steam condensa- 
tion inside the mould indicates the actual work- 
ing permeability of the mould and its suitability 
for safe casting production, in relation to blow- 
holes and scab formation. 


Drying Control in the Actual Foundry 

The following is a short account of the shop 
drying-control installation for a car-type drying 
stove at a jobbing foundry with which the 
author is associated. Fig. 8 illustrates one 
of the ovens with a truck in front upon which is 
seen a representative small mould with two 
couples (two couples are used for safety), inserted 
before drying to the depth prescribed to be 
dried. Forconvenience the photograph was taken 
before the charging of the car was completed. 
The mould shown is representative of the whole 
car load, and it is used as an index. After the 
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car load is introduced into the oven, the couples 
are connected to their insulated circuit wirings 
that are introduced into the oven through a 
13-in. opening consisting of an iron tube inserted 
into the side wall. 

The outside wirings, which are coloured in 
pairs, are permanently connected to voltmeter 
through a multiple pole switch, allowing alter- 
nate reading of each electrode pair (eight are 
arranged for) with one voltmeter. This arrange- 
ment permits of the simultaneous control of two 
or even three drying ovens. The voltmeter and 
the switch are conveniently placed near the 
ovens on a shelf and enclosed in a dust-proof 
case, permitting of external switching. When 
drying, as indicated by control, is complete and 
oven has cooled down the wirings are discon- 
nected and hung by pairs on hooks on the side 
of the oven. The couples are then carefully 
extracted from the mould and they are ready 
for re-use. 

The whole arrangement is diagrammatically 
represented on Fig. 9 for a very large oven. 
The drying control in the shop is usually in the 
hands of a laboratory apprentice, who is also 
in charge of the routine sand testing. Occa- 
sionally it is operated by the furnaceman him- 
self, who exhibited much interest in the system. 
Control starts by observation at the estimated 


SHOP-DRYING 
INSTALLATION FOR A LARGE 


Fic. 9. DIAGRAM OF A 
ConTROL 
DryiInc OVEN. 


end of drying period in order to dispense with 
useless early readings. When drying is nearing 
its end, as indicated by the voltmeter, readings 
are taken more frequently until zero reading 
indicates complete dryness. The time and con- 
trol readings are recorded in a_ day-book, 
together with data as to the nature of moulds 
being dried, for future reference. When the 
load is composed of different mould and core 
size, the representative mould of each group or 
sub-division is submitted to control. In general, 
the system has been well worth while, and con- 
siderable economies have been registered. 

This installation uses a simple voltmeter for 
control readings. It is evident that without any 
difficulty the control readings could be auto- 
matically registered on a chart in the ordinary 
way. Also it is possible to arrange a bell- or 
lamp-signalling device. Moreover, the drying- 
control system of the oven (especially in case of 
gas, oil and electric heating) can be arranged 
so as to assure the automatic control of the 
stoking. 


British Industries Fair, 1936 

It has heen unanimously 
Birmingham Chamber of Commerce to hold the 
Engineering and Hardware Section of the British 
Industries Fair next year from February 17-28—the 
same dates as for the Fair as a whole. ‘This year, 
when the Section was held from May 20-381, was 
the first time since the Section was inaugurated 
that it had not been opened simultaneously with 
the vest of the Fair. 

After the decision for next year had been made, 
Mr. J. Percy Plant, chairman of the Fair Manage- 
ment Committee, Birmingham, said: ‘‘ There has 
been a feeling for some years that May would 
be a more convenient month for many exhibitors 
who show their goods in our Section which is 
devoted to hardware and the heavier industries, but 
the generally held opinion now is that synchronisa- 
tion of all Sections of the Fair outweighs all other 
considerations.” 


decided by the 
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The Institute of Vitreous 
Enamellers 


The first Annual General Meeting of the 
Institute was held in the Conference Room ot 
The British Industries Fair Buildings, Castle 
Bromwich, Birmingham, on May 24. Mr. W. 
H. Whittle, the chairman, presided in the 
absence of the President, Dr. J. W. Mellor, 
F.R.S. 

Being constituted under the Company’s Act, 
the Secretary’s notice convening the meeting 
was read. Mr. W. S. Grainger (hon. treasurer), 
presented the Accounts and Balance Sheet for 
the year ended March 31, 1935, and remarked 
that netwithstanding the heavy expenditure 
incurred in the formation of the Limited Com- 
pany together with other initial expenses, he 
was pleased to show a Credit balance of 
£45 Os. 4d. The adoption of these Accounts was 
proposed by Mr. Marshall and seconded by Mr. 
Bradley and carried unanimously. 

Annual Report 

The Chairman then presented the first annual 
report of The Institute of Vitreous Enamellers, 
covering the period from April 1, 1934 to March 
31, 1935. ‘The statement of account covered the 
same period. 

At its inception the Institute was fortunate 
in having for its first President, Dr. J. W. 
Mellor, F.R.S., a scientist of distinction. On 
March 31, the membership numbered 134 and 
was composed of :—65 Subscribing Firms; 39 
Ordinary Members; 14 Associate Members and 
16 Associates. 

In spite of the heavy calls made upon the 
funds in its beginning it was satisfactory to note 
that the year’s working showed an excess ot 
income over expenditure of £45 Os. 4d. The 
First Annual Conference was held last Septem- 
ber in Birmingham, and there was a very good 
attendance, many members and their friends, 
numbering 180 in all, being present. 

During the winter session, eighteen lectures 
were given in the three districts, seven in 
London, six in Birmingham, and five in 
Manchester. The average attendances were 
approximately 40 in London, 30 in Birmingham, 
and 20 in Manchester. Four works visits were 
organised during the past season, all of which 


were well attended, and these were by the 
courtesy of The Parkinson Stove Company, 
Limited, Stechford; Messrs. J. F. Stewart & 


Company, Limited, London; Messrs. W. & T. 
Avery, Limited, Birmingham, and The British 
Thomson-Houston Company, Limited, Rugby. 

The Institute was represented on the British 
Standards Institution Sub-Committee for the 
standardisation of flue pipes and fittings; and a 
sub-committee had also been formed to work in 
conjunction with the British Steel Federation 
towards the standardisation of steel sheets for 
vitreous enamelling. 

The funds of the Vitreous Enamellers’ Hearth- 
plates Conference (now defunct), which amounted 
to £5 19s., had been handed over to the 
Institute. This was due to the fact that the 
applications to the Import Duties Advisory Com- 
mittee (which had been previously made by the 
Vitreous Enamellers’ Hearthplates Conference) 
were now being made by representatives of The 
Institute of Vitreous Enamellers. It was satis- 
factory to report that, as a result of these 
applications, a duty of 25 per cent. was now 
being imposed upon the importation of enamelled 
sheets into this country. The Sub-Committee 
was keeping closely in touch with the Import 
Duties Advisory Committee with a view not only 
to maintaining the present 25 per cent. duty 
imposed, but also to apply for a further increase, 
should it be deemed necessary. The application 
to the Board of Trade for the registration of the 
trade sign of the Institute had been made; this 
matter was, however, still pending. A Literary 

(Concluded on page 406.) 


O 
the 
Wit 
ear! 
int 
sup 
run 
larg 
sho 
box 
flas 
fou 


flas 


—" J 
|_| 
|_| 
Val 
In 
| 
| | | 
| 
| 
<—======= 
3 S SSS 
| 
bre 
on 
| Sus 
| pi 
pa 
10) 
Ca 
| in 
Ce) 
ca 
di 
to 
fa 
ha 


wa 


JUNE 18, 1935 


FOUNDRY TRADE JOURNAL 


A New Multi-Casting Process 
INCORPORATES NOVEL BOX-PARTS 
By RENE LEONHARDT 


Of all moulding systems with pattern plates, 
the multi-casting process is most in favour. 
With the multi-casting process the plates which 
carry the top and bottom pattern-half are forced 
into the sand of the moulding box and the 
superposed flasks are cast through a common 
runner. The multi-casting process allows a 
large number of castings to be moulded in much 
shorter a time than by using for each mould two 
boxes; further, it saves about 50 per cent. in 
flasks and sand and the available floor space in 
foundry is much better utilised, since up to 12 
flasks only occupy the space of one flask. 


Some Disadvantages Eliminated 
However, this mould system has some disad- 
vantages which greatly reduce its usefulness. 
In the first place, as a large number of flasks are 


placed one upon the other, they should be 
broad and shallow and not deep. Hence the 
multi-casting process can be adopted in the main 
enly when moulding shallow and small castings 
such as stove parts, kitchen-range rings, gas- 
pipe fittings, gas and water cocks, transmission 
parts on sewing machines and the like. Besides, 
as there is only one runner the castings are 
joined to each other, and when separating the 
castings and runners troubles often arise. 
Finally, and that is the main reason for limit- 
ing the application of the multi-casting process, 
it can be adopted only in connection with a 
certain number of light and rather thin-walled 
castings; as otherwise, if the ferrostatic pressure 
is too high, the bottom moulds may lift and the 
dimensions of the castings exceed the specified 
tolerance. However, the Badische Maschinen- 
fabrik of Durlach have now succeeded in elimi- 
nating these disadvantages, by making the 


multi-casting process also convenient for mould- 
ing larger and more complicated castings (up to 
12 in. in length, 6 in. in width and of 4 in. thick- 
ness). 

With this new process, which has _ been 
patented by Badische Maschinenfabrik of Dur- 
lach, the flasks are as usual placed one upon the 
other, but they are cast separately. To this 
end the runners are alternatively on the right 
and left of the narrow side of the assembly and 
pass through the flask down to the runner of the 
flask below, as shown in Fig. 1. To have 
sufficient space for the lips of the ladles the 
boxes are provided with lateral openings, shaped 
as a quarter circle on the corner opposite to the 
runner, thus the runner of the next flask is open 
at that point. By this provision each flask 
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designed as supporting column. The presser plate 
proper fitted to the presser head can be adjusted 
as to height. The moulding operation is as 
follows:—The presser head is swung out and 
the box placed on the machine table to which the 
pattern-plate is secured. On the box a loose 
frame is added, the height of which corre- 
sponds with the amount of compression of the 
sand; now sand is introduced and scraped level 
and having done so the presser head is swung in. 
The moulder now operates a lateral lever by 
which compressed air is introduced into the 
machine, the piston with the bottom pattern- 
plate rises, and the pattern-plate with the 
patterns and runners are forced into the sand. 
Also at the same time the top pattern-plate is 
pressed in the sand. As soon as the sand has 
the required consistency, part of the compressed 
air is released and the compression being nearly 
terminated, a pneumatic vibrator connected to 
the cross head is actuated, by which the top 
presser plate is vibrated, thus freeing it from the 
sand. Hereafter, the piston with the bottom 
presser plate sinks until the flask reposes on the 
four lifting pins which pass through correspond- 
ing holes in the pattern-plate. At the same time, 


Fig. 1. (Lerr)—StTack READY FOR 
CASTING, WITH SAMPLE Cast- 


ING 1N Front. 


Fic. 2. (RigHt)—PNevMatic 
SQUEEZE MovuLpING MACHINE 
FOK WITH 


Movutp, SAMPLE CASTING 


AND Fiask in Front. 


can be cast separately and lifting due to too high 
a ferrostatic pressure is eliminated. In order to 
prevent the mould from being lifted by the high 
ferrostatic pressure the top flasks are screwed 
together or weights are put on. 


New Type of Machine Used 


For this moulding system, a new type of 
squeeze machine has been designed which is 
operated by compressed air and with which the 
squeezing is effected automatically. The impres- 
sion of the top and bottom pattern-plate is 
effected by means of a piston which carries the 
bottom pattern-plate and which moves upwards 
and presses against a fixed presser head carrying 
the top pattern-plate. The presser head con- 
sists of a plate, cross head and draw bars and 
can be swung round one of the drawbars which is 


the bottom pattern-plate is likewise vibrated by 
another vibrator which is attached to the presser 
plate, thereby freeing the pattern-plate from the 
sand mould. 


Entirely Automatic 

The piston sinks further whilst the flask re- 
mains on the four lifting pins and deposits the 
bottom pattern-plate down on the machine table. 
Straightaway the presser head is swung out 
again, the now filled flask taken off and placed 
upon the stack. Now a fresh moulding box 
can be placed upon the machine table. Thus the 
machine practically works like a pneumatic lift- 
off machine. All operations excepting the intro- 
duction of the compressed air are done auto- 
matically, thus making for rapid and reliable 
working. If various deep boxes have to be 
moulded, the top presser plate controlled by ascrew 
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spindle with a locking device in the presser head 
can be adjusted accordingly. For flasks of dif- 
ferent length and width the distance between the 
lifting pins is altered by means of an adjusting 
device, which is so designed that through one 
manipulation the lifting pins are moved in long 
oblique openings of the holders, being fitted 
below to the corners of the moulding table. The 
pins can also be moved circumferentially. 

If the machine is to be used as a lift-off machine 
with lifting pins, these pins, operated by a 
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the pattern-plate is separated from below. If 
designed as a pin-lifting machine, the stripping 
cam with the flask is stripped from the pattern- 
plate by operating the lever. However, the 
stripping-plate machine is in general only used 
for one-sided squeezing. For casting hollow pat- 
terns the necessary cores are made with a core 
hand-moulding machine. Also with this machine 
the squeezing is done from both sides. The 
bottom press plate moves against a fixed-top 
presser head, to which the pattern-plate is fixed, 


MACHINE 
DEVICE 


Fig, 3,—CorrE-SQUEEZER 


Hanp-LirrinG 


(LEFT) 
(Ricut), 


AND PNEUMATIC 
WITH PATTERN 


SQUEEZE MACHINE 
PLaTes, MovuLps ANpD 


Movutpinc FRAMES AND SPECIMEN CasTING (TAPs). 


Both the presser-heads are swung 


out, and the Top Pattern Plate and Filler Frame 


of the Core-Squeezer Machine are turned up. 


lateral lever, raise and pass through correspond- 
ing holes in the pattern-plate. The moulding 
process is the same as previously described, but 
the pattern-plate with the flask descend until 
they come to rest on the moulding table, and by 
operating the lever the moulding box is sepa- 
rated from the pattern-plate. 


Core Machine Included 


When moulding deep and sharp castings the 
machine can also be used as a stripping-plate 
moulding machine. For this purpose a stripping 
cam adapted exactly to the contours of the pat- 


Fic. SQUEEZE MACHINE 
WITH PRESSER-HEAD SWUNG OUT. 

On the left is a stack of moulds with a 
runner, and in front a mould showing 
the bottom side. To the right is a 
specimen casting (set of cooking-range 
rings ). 


terns is placed upon the pattern-plate which pro- 
tects the mould from damage whilst being 
stripped trom the pattern. The moulding is done 
as previously described, but as the mould sinks 
the stripping cam and flask come to rest 
on the lifting pins, and by means of a vibrator, 


whereas the sand frame can be opened laterally. 
The presser head with substantial ribs can be 
swung out likewise and the pressure is effecte:| 
by operating a toggle lever. 

One of the main advantages of the pneumatic 
press-moulding machine is the very small air con- 
sumption, because, due to the adjustment of the 
top presser plate in accordance with the depth 
of the flasks, it is possible to reduce the air con- 
sumption to a minimum. 

The machine is built in three sizes and of 
stationary or portable design. It is capable of 
taking flasks from 248 to 558 sq. in. and gener- 
ally works with a pressure of 6 atmospheres; the 
air consumption of the largest size of machine 
is less than 2 cub. ft. per box. The machine 
permits of the insertion of an electric heating 
plate in the table to prevent the sand from 
adhering to the pattern in cold or damp weather. 
The presser head of the machine can also be 
provided with an attachment for carrying the 
filling trame 


Chromium from Canada 


During the past two months 8 tons of surface ore 
have been shipped daily from the property of the 
Chromium Mining & Smelting Company at Obonga 
Lake, North-Western Ontario, to the company’s 
smelter at Niagara Falls, New York. Satisfactory 
reports have been received relative to the metal, 
and shipments have already been made to Germany. 
The property was staked in 1929 and consists of 
1,900 acres, 47 claims, which were developed origin- 
ally by the Chromium Alloy Company, Limited, the 
assets of which were taken over by the present 
company. The ore averages 17 per cent. chromium 
oxide, or 340 lbs. per ton of ore. The shaft has 
been sunk to 370 ft. with levels at 100 ft. and 
225 ft. The occurrence has been traced for a quarter 
of a mile, and the ore body is of undetermined 
depth. The company is now considering the erection 
of a 75-ton smelter at the property to treat the ore 
and to save freight charges to another point. The 
cost of producing the metal at present is 6 cents 
per lb. of chromium, which can be sold for between 
7 and 20 cents. 
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British Standards 
Institution 


ANNUAL MEETING IN LONDON 


The annual meeting of the British Standards 
Institution was held at the Institution of 
Mechanical Engineers on Tuesday, May 28, with 
Dr. E. F. Armstrong, F.R.S., in the chair, who, 
in presenting the report, said the year’s work 
showed marked progress in every section. He 
laid stress on the fact that over 150,000 copies of 
the British Standard Specifications had been sold 
and distributed during the year, an increase over 
last year of 23,000, and that there were now 
700 Committees holding over 1,000 meetings a 
year, the total membership exceeding 5,000. He 
said that if the accounts showed, as they did, 
that the cost of this national work is no more 
than £25,000 a year, it must be remembered that 
this quite remarkably economical figure was only 
attained by the public service rendered by the 
thousands of men throughout the length and 
breadth of the land, who gave freely of their 
valuable time and experience, often at consider- 
able personal inconvenience and cost, to this 
great national movement. 

Perhaps one of the most important results of 
the year’s work was the increasing success of the 
inter-Imperial co-operation which is now so firmly 
established. It was difficult to realise in this 
country that Australia had a standard organi- 
sation with 500 committees manned by over 
4,500 individuals, and that during the past year 
75 industrial standards had been issued and 20 
more were out for public criticism. It was grati- 
fying at the same time to learn that of these 
new standards a large proportion were British 
Standard Specificationg endorsed or adapted for 
Australian use. This does not mean merely a 
casual review of the Australians, but, on the 
contrary, each draft is carefully criticised not 
only throughout Australia but also in each of 
the Dominions. The fact that it is now possible 
to secure agreement upon the adoption of a 
number of uniform specifications was evidence of 
the effectiveness of this Imperial co-operation. 

British Standard Specifications were good pro- 
paganda for British trade and it was to be 
noted that over 12,000 copies had been sent to 
Diplomatic and Trade Commissioners in all parts 
of the world, so that they might maintain com- 
plete sets which might be consulted by those 
desiring information regarding British products, 
as represented by British Standard Specifi- 
cations. 


American Output of Pig-lron and 
Ferro-Alloys in 1934 


Production of pig-iron and ferro-alloys in the 
United States in 1934, as officially reported in 
Statistical Bulletin No. 1, 1934, of the American 
Iron and Steel Institute, was 16,138,573 gross 
tons, as compared with 13,345,602 tons in 1933. 
8,781,453 tons in 1932 and 42,613,983 tons in 
1929. The number of blast furnaces in operation 
on December 31, 1934, was 68 out of a total of 
269, as against 98 on June 30, 1934, and 69 on 
December 31, 1933. 

By grades, the pig-iron output in 1934 (1933) 
included 10,101,744 (7,952,602) tons of basic iron, 
3,431,289 (3,473,855) tons of Bessemer and low- 
phosphorus iron, 1,265,174 (1,055,622) tons of 
foundry iron, and 827,151 (495,040) tons of mal- 
leable iron. The output of direct castings was 
30,721 (10,696) tons, 

The year’s output of ferro-alloys totalled 
461,684 (344,883) tons, and included 185,833 
(162,764) tons of ferro-manganese and spiegel- 
eisen, 239,965 (154,736) tons of ferro-silicon 
and 35,886 (27,383) tons of other ferro-alloys. 
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Cast Iron for Vitreous Enamelling’ 
By J. W. GARDOM 


[Extract] 


Although enamelling, and especially founding, 
were old crafts, it was only recently that they 
had joined forces. The main factor retarding 
progress at present was that neither the foun- 
dryman nor the enameller had yet had time 
to become familiar with the other's technique, 
and it was therefore not possible to discuss prob- 
lems in a conimon language. The purpose of the 
Paper was to put forward in as simple language 
as possible some of the technical terms used by 
the foundryman when discussing his difficulties, 
so that the enameller could understand these 
terms and enter into such discussions. It was 
assumed that generally the production of a suit- 
able skin was the first request of the enameller. 

The foundry problems consist of consideration 
of design, such as eliminating sharp corners, etc., 
and the production of a good sound casting 
tree from blowholes, porosity, scabs, and other 
moulding defects. While this calls for experi- 
ence and skill, the problem is within the scope of 
a technically-controlled foundry. Bad melting 
practice is particularly harmful, as this pro- 
duces metal containing entrapped oxides and 
gases, causing troubles which cannot be overcome 
by subsequent treatment. The whole question of 
metals will be dealt with in detail later, and the 
next stage is to examine the means at the dis- 
posal of the foundryman, for producing a cast- 
ing free from surface blemishes and other defects 

Moulding defects can be caused by bad sand 
practice. Much attention has been given in 
recent years to a suitable apparatus for testing 
and controlling moulding sands. The Sand and 
Refractories Sub-Committee of the Institute of 
British Foundrymen, and the British Cast Iron 
Research Association have recommended a series 
of simple tests which, if regularly carried out, 
enable a close control over the sand to be kept. 

Correction can be made to the sand mixtures 
should any deviation from these figures take 
place, and in this way it is possible to stan- 
dardise a suitable finish for a casting and see 
that all the work produced has that finish. 

During the past few years many investigations 
have been carried out with a view to explaining 
the cause of various defects in enamel castings. 
Vor example, irons of various chemical composi- 
tions have been examined with a view to deter- 
mining the most suitable for enamelling, but 
unfortunately no agreement can be found among 
the recommendations of the different investi- 
gators. The position is similar with respect to 
the microstructure, some investigators suggesting 
that a ferrite-graphite structure is necessary, 
While others consider that a pearlite structure is 
most desirable. Different views are also held 
with regard to the necessity of annealing castings 
for enamelling. It seems possible that the diver- 
gence of opinion is due to all the fundamentals 
not having been taken into consideration and 
recorded. That is, most of the investigators are 
enamel technologists, who have been recruited 
mostly from the ceramic industries, and, while 
having a full knowledge of the enamels, have 
not had the opportunity of serving an appren- 
ticeship to ferrous metallurgy, which is so neces- 
sary tor a complete understanding of cast iron. 
This also applies to the foundry technician, who 
is usually recruited from pure metallurgy with 
no knowledge of enamels. 


Composition and Structure 
Speaking broadly, most irons for enamelling 


are of fairly thin section, and are classified by 
the foundryman as light castings. On account 


at! Paper read before The Institute of Vitreous Enamellers. 
Dr. J. W. Mellor, F.R.S., presiding. 


of certain difficulties met with in the successful 
production of such castings, the chemical analy- 
sis of the iron used can only be varied within 
fairly narrow limits, the range of the most im- 
portant elements being as follows:—T.C., 2.8 
to 3.2; Si, 2.0 to 3.0; Mn, 0.4 to 0.8; P, 1.0 to 
1.5; and $, less than 0.15 per cent. The phos- 
phorus content of the metal is high, as this 
element imparts the necessary fluidity to the 
molten iron, and is therefore desirable in thin 
castings. 
Enamel 

Not only does the amount of these elements 
alter the structure, and therefore possibly the 
enamelling properties of the iron, but also the 
thickness of the casting has an effect. From 
the results of the investigational work so far 
carried out, it is not possible, so varied are the 
recommendations, to draw any conclusion as to 
the real effect of the structure of the metal on 
the enamelling properties. Most of the inves- 
tigators state that -one iron, either on account 
of its composition or its structure, was found to 
enamel better than another. It is not possible 
in the time available to discuss every type of 
defect, and therefore there has been selected for 
discussion one of the most common troubles, 
namely, blistering ’’ or ‘‘ bubbling,’’ and the 
various possible causes which may lead to its 
formation are analysed. 

Blistering is obviously caused by the libera- 
tion of gas in or under the enamel during fir- 
ing. Such gas could come either from a reaction 
in the enamel itself, a reaction between the 
metal itself, a reaction between the enamel and 
the surface of the casting, from the metal itself, 
i.e., as occluded gas or as entrapped = gas 
liberated by the pressure set up on heating, or as 
gas present in a porous area expelled due to 
expansion. It may be safely assumed that no 
gas is liberated by any reaction in the enamel 
itself during firing, as, if so, blistering would 
he expected over the whole surface of the cast- 
ing, whereas it is usually found in_ isolated 
patches. The second suggestion, that of a re- 
action between the enamel and the surface of 
the casting appears to offer greater possibilities. 
It is quite easy to visualise small areas of scale 
undisturbed through inefficient shot blasting re- 
acting at high temperature with the carbon in 
the iron and generating gas; the same would 
apply to areas of the original casting skin, and 
it is well known that traces of rust, etc., are 
very potent sources of this type of defect. 

The question then arises: is there a possi- 
hility of a reaction taking place between the 
enamel and the metal itself? The amount of 
cast iron which is enamelled successfully shows 
that such a reaction could only take place under 
certain conditions. Now let us examine what 
takes place when a casting is heated. At a 
certain temperature, depending on the composi- 
tion of the iron, the graphite begins to dissolve 
in the iron. This temperature depends on the 
silicon content. In a pure iron alloy the criti- 
cal temperature on the heating is 730 deg. C., 
hut this temperature is raised by roughly 30 deg. 
C. for each 1 per cent. of silicon present; thus, 
with 3 per cent. silicon, the critical temperature 
would be approximately 820 deg. C. At this 
temperature the graphite would go into solu- 
tion, though relatively slowly, and it would cer- 
tainly not appear that sufficient time is allowed, 
or that normally the temperature would be high 
enough for this to take place during enamelling. 

Certain investigators have suggested that this 
solution of the graphite in the iron is the cause 
of blistering, but no investigator appears to 
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have a sufficient knowledge of the enamels and 
the metal, to be able to offer definite proof that 
it does occur. The fact that enamels fired at 
higher temperatures than normally used are 
more prone to blister certainly lends support to 
the theory, but if this be correct, why has no 
one put forward the suggestion that the enamel 
reacts with the graphite itself with which it is 
undoubtedly in contact, and why can steels be 
successfully enamelled where this critical tem- 
perature is much lower due to the low silicon 
content? 

With this uncertain state of knowledge, it is 
undoubtedly best to play for safety, and, in 
castings which are to be enamelled at high tem- 
peratures, keep the silicon sufficiently high to 
avoid the possibility of graphite going into solu- 
tion, or to use an inert and refractory ground 
coat on the surface of the casting and so avoid 
any possibility of interaction taking place. 

Turning now to the question of occluded and 
other gases, it is obvious that, if gas be given 
off by the casting during the enamelling opera- 
tion, trouble will result. All metals contain 
occluded gases, and it is possible that ordinary 
cast iron melted in the cupola contains rather 
more than most. These gases are definitely 
driven off by the heat, and, once driven off, are 
not reabsorbed. The benefit of annealing in 
driving off such gases can readily be appreciated, 
and to the author it would appear that to 
obtain a first-class finish, annealing, from the 
point of view of expelling these gases and pro- 
ducing a stable structure as previously described, 
has much to commend it. There is the further 
mechanical advantage of removing stains. 

It should be thoroughly understood that gases 
entrapped in the gases and air present in porous 
areas, though possibly driven off by the anneal- 
ing, will return on cooling, only to be again 
driven off during enamelling. Undoubtedly this 
is one of the greatest sources of this particular 
form of defect being dealt with, and one of the 
most difficult to eradicate. Cast iron, by its 
very nature, tends to contain such gas. It is 
well known that the graphite flakes which are 
present in such large quantities do not com- 
pletely fill the cavities in which they are con- 
tained. It is thought that possibly the fine type 
of graphite structure, shown as the most usual 
in castings for enamelling, contains fewer voids, 
and therefore less air space than coarser types 
of graphite. This is supported by the fact that 
blistering is often found to occur over thick 
bosses. In such thick sections, although the 
microscope can prove actual porosity is absent, 
due to the slower cooling as previously ex- 
plained, the graphite is coarser. On the other 
hand, more gas may be expelled from the thick 
sections, simply because there is a greater body 
of metal to contain gas. 


Conclusions 


To sum up, the following conclusions can be 
drawn as to the most suitable cast iron for 
enamelling:—(1) That the surface be smooth 
and free from blemishes; (2) that the casting 
he sound and free from all traces of external 
unsoundness; (3) that occluded gases shall have 
heen removed; (4) that the structure is stable, 
ie., composed of graphite and ferrite produced 
by annealing an iron of suitable composition ; 
(5) that the silicon content shall be sufficiently 
high to avoid the possibility of graphite enter- 
ing into solution in the iron at the enamelling 
temperature; and (6) that the graphite be in as 
fine a state of division as possible. 

These conclusions, like all other published 
work on this subject, are the views of individual 
workers. The time seems ripe for a united 
attack on the whole problem, and the necessity 
is urged of The Institute of Vitreous Enamel- 
lers fostering an investigation under practical 
conditions with the foundryman, enameller and 
technicians working together, so that any results 
can have the full consideration of the specialist 
in his own sphere. 
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DISCUSSION AT MANCHESTER 


Analogy with Ceramics 


Opening the discussion, Dr. MeLtor said 
he thought the vitreous enamellers had 
got avery difficult job dealing with cast 


iron as compared with the potters, who had 
the clay pot which did not show all the 
peculiarities shown by that heterogeneous 
material called cast iron, which could vary in 
such a multitude of ways, as had been so clearly 
demonstrated. There was not so much trouble, 
perhaps, with the heterogeneous character of the 
ceramic raw materials, but troubles arose in 
extraordinary ways. For example, a girl might 
have been eating oranges and made a thumb 
mark on a glaze. That might produce a very 
serious loss afterwards by the enamel refusing to 
cover properly. He thought that some of the 
troubles experienced by vitreous enamellers might 
be caused in a similar way. They had a disease 
called ‘spit out,’’ which seemed to him par- 
ticularly interesting from the point of view of 
Mr. Gardom’s remarks. He had designed a 
microscope by means of which he could watch 
this disease starting in the material during the 
whole of the maturing period. A little tumour 
started growing, and if the article were taken 
cut of the kiln and examined it was found that 
there was an air bubble there, and that went on 
expanding until it suddenly burst. That was 
how it came out of the kiln with the remains 
ot the blister. 

If there was free carbon in the body, spit 
occurred ; the only possible explanation he could 
see was that the air was going through the 
enamel and reacting with the carbon below. The 
temperature was in the vicinity of 700 deg. C. 
and similar to the temperature used in enamel- 
ling. Now with carbon in contact with air at 
700 deg. C., there was little explosion if the 
carbon was very finely divided. That was a point 
Mr. Gardom was recommending, he thought, that 
the carbon should be finely divided. The lecturer 
did not say that a definite explosion occurred, 
and he only gave it as an hypothesis. The 
speaker’s own material was in the kiln 20 hrs., 
and the lecturer’s a comparatively short time. 


Graphite and Carbides 


Mr. Garpom said that the reaction or ‘‘spit 
out with carbon present was extremely in- 
teresting. It was rather surprising to him that 
no investigator had ever definitely said that there 
was a reaction between the graphite present in 
cast iron and the enamel. That was one of the 
problems he felt might be seriously tackled. 

Another important point was, did the carbon 
in solution at high temperature, that is in the 
austenitic state, react with the enamel? 
Although he had shown them that by raising the 
temperature of cast iron the graphite would go 
into solution before they reached melting point, 
this did not take place quickly. There was what 
they termed a “ lag,’’ and although the tempera- 
ture of the change might be, say, 820 deg. C. 
for a certain composition, one might have to 
hold the metal at that temperature for a con- 
siderable period before the graphite commenced 
to go into solution. As they were only at the 
temperature for 15 or 30 mins. at the most, 
he did not feel that the graphite ever went into 
solution, 

If one heated a cast iron up to the enamelling 
temperature and quenched it in water, one 
should then retain the structure one had at that 
temperature, and so see whether the carbon had 
gone into solution. Actually, he had done such 
experiments, and in the time allowed, 12 mins. 
at the high temperature, he did not get much 
of the carbon going into solution. If it could 


be proved that in cases where the graphite went 
into solution blistering occurred, this might ex- 
plain why different investigators recommended 
widely-varying compositions for irons best suited 
for enamelling. One investigator might find one 
composition quite satisfactory at a certain tem- 
perature, and another might find this iron quite 
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unsuitable when using another temperature. 
With regard to the absorption of gases by 
graphite, he felt that in cast iron the absorp- 
tion was more in the cavities between the 
graphite and the metal. They could definitely 
prove that, between the graphite and the metal 
itself, there was always a little cavity, due to 
the different rate of contraction. That was why 
he was recommending that they should have the 
graphite in very fine flakes, so that the cavities 
would be smaller. 

Mr. Foster said in some instances the graphite 
was in the form of flakes, and in others it was 
in a very finely-divided state. He would like 
to know whether the lecturer did not consider 
that the finely-divided carbon would make it 
more liable to be attacked by the enamel. 
Initially, he mentioned that there was present 
in the iron phosphorus. That again he would 
rather think would be liable to attack by the 
enamel, giving off gases and so causing blistering. 

Carbon Enamel Reactions 

Mr. Garpom said it was the enamellers’ point 
of view he really wished to get. With regard 
to the graphite, whether in flakes or rosettes, he 
did not think that any action took place between 
the graphite and the enamel, though he was not 
certain. That was what he would like to have 
cleared up. It was possible that there was an 
action between the enamel and the austenite, 
though here again he did not know. On the 
other hand, they had got the purely mechanical 
side of it to think of —the graphite flakes. Large 
coarse flakes were bound to have larger cavities, 
and therefore contain more gas or more air, 
which would be expelled on heating. When 
they heated it up the gas expanded in the 
cavity and was driven off and then when it was 
cooled it was drawn in again. It did not matter 
whether they had annealed it or not, when they 
enamelled it they were raising the temperature 
and the gases would escape. This was another 
theory which could be examined. Different inves- 
tigations disagreed on the subject of annealing 
before enamelling. One school of thought in- 
sisted that annealing was essential, whilst 
another was against the practice. All the way 
through the published literature one could find 
no agreement. What he had tried to get at 
was some sort of workable basis to reconcile the 
various views. With irons containing coarse 
graphite annealing would be useless, because it 
would be impossible by this means completely to 
remove the gas from the cavities. On the other 
hand, where the graphite was present in a finely- 
divided form, they were not likely to get so 
much gas entrapped. Yet none of the writers 
on the subject had suggested this. 


Blistering a Physical Phenomenon 

Mr. A. M. Crevertey said that he was very 
interested, like most enamellers, in the question 
of occluded gases. The firm he was associated 
with enamelled for about 20 different small foun- 
dries. Therefore, the chemical composition and 
the structure of their irons would vary, but, 
like most enamellers, they had trouble from 
blistering. From this it would appear that the 
feature causing this defect was common to all 
irons, and in his opinion the most likely cause 
was occluded gases. He failed to see that there 
was any chemical reaction taking place between 
the metal and the enamel; it was purely a 
physical phenomenon, that gas was coming out. 
There was another point he thought the lecturer 
would have mentioned. Would he give his 
opinion on the use of blacking? Theoretically 
one was not supposed to use blacking, but it 
would be found that a lot of people did use it, 
and he was afraid that many of the enamellers’ 
troubles were due to the overuse of this material. 

Mr. Garpom said that the gases of which Mr. 
Cleverley had spoken were evidently entrapped 
gases and not occluded gases. As he had ex- 
plained, occluded gases could be removed by 
annealing, but entrapped gases returned. He 
did not agree that entrapped gases completely 
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explained the cause of blistering, but preferred 
to keep an open mind on the subject. Graphite. 
in fact any free carbon, would go into solution 
in iron at high temperatures. This was the basis 
of case-hardening. In cast iron, however, where 
the silicon content was high the carbon in solu- 
tion was often re-precipitated on cooling. If the 
casting was quenched this would be retained. 
This could easily be proved by heating a piece 
of malleable iron to about 950 deg. C. for a 
short time and then quenching. It would be 
found that a large amount of the temper carbon 
would have been taken back into solution. 
Blacking moulds by spraying had a similar 
action on the metal to that obtained by using 
coal dust in the sand, of which mention had been 
made. Both were used in order to obtain a 
good finish on the casting. Any effect on the 
surface of the casting caused by these materials 
would undoubtedly be removed by shot-blasting 
or other cleaning methods prior to enamelling. 


Chance Iron as Basis 

Mr. Evans (Sheffield) said one of them was 
that, if the blistering, of which he had no ex- 
perience whatever, occurred in spots, here and 
there, it had obviously nothing to do with the 
iron under the enamel. He took it that the 
structure did not vary much at the surface over 
a uniform section, and yet blistering occurred. 
If blistering was a function of the particular 
structure of the iron, blistering would be ex- 
pected to occur practically all over the metal, 
and not in occasional spots. As regards shot- 
blasting, the process was very dirty. It seemed 
to him that, if they were going to try to start 
with clean metal, shot-blasting was not good 
enough. They ought to have some actual wash- 
ing operation to remove that surface dust. 

He asked Mr. Gardom if he had ever tried 
enamelling iron which had been closed up in its 
structure by the addition of a small percentage 
of chromium, which would definitely retard the 
separation of all the constituents which went to 
make cast iron the most heterogeneous materia: 
they had in the iron industry. Would the addi- 
tion of chromium refine the structure, because, 
if so, one would expect to minimise these areas 
where the blistering occurred if the metal had 


anything to do with it? He wished the lec- 
turer would give them some indication of 


the composition of the enamel. He was under 
the impression they were purely silicides, and 
other solids of such a nature that in no circum- 
stances that they knew of in the chemical in- 
dustry was there possibility of any chemical 
reaction taking place between the enamel of that 
kind and the castings at the temperatures of 
which he had been speaking. He thought the 
best method of attacking the problem would be 
to take an enamelled casting and section it at 
the point where the local blistering occurred, 
and endeavour to trace the blistering down, as 
something else rather than that porosity of the 
casting or the metal itself. He was inclined to 
think that there would be evidence of some 
liquation in the enamel itself. He did not know 
what the mixing arrangements were, whether 
they were free from criticism or not, but he 
would like to hear what the lecturer had to say 
about the actual uniformity of the enamels 
themselves, and whether there was any possi- 
bility of chemical action between them. 

Mr. Garvom said he did not think that he 
dare say to an enamellers’ society that it was 
the enamel that was at fault. With regard to 
the composition of enamels, candidly, he did not 
know them. Like the last speaker, he took it 
that they were silicides and various oxides to 
give them colours. That was the point he was 
getting at, whether they would say there was 
something wrong with the enamels. With re- 
gard to blistering occurring in places here and 
there, that was the whole point. Mr. Evans 
rather felt the cause might be the enamel, or 
it might be a mechanical problem. That was 
to say, if there was a local action, then there 
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must be something just a little bit different in 
the structure where the action took place. He 
had been unable to prove that there was a 
change in structure under the defects. 


Growth in Thin Sections 


Mr. H. Brapvey said that at the Conference 
at Birmingham, in the lecture given by Mr. 
England, Mr. Faulkner stated that cast iron, 
say at 3-in. section, did not grow in enamel- 
ling. Since the Conference he had tested good- 
size pieces and found that they definitely grew, 
as near as possible he would say, gsnd of an inch 
to the foot. Probably Mr. Gardom would tell 
them what it was that was causing that. Was 
it the mixture of the iron that they annealed 
in the enamelling? That is to say, was the 
growth due to the high-phosphorus content of the 
irons used, 

Mr. Garpom said that the growth of cast iron 
had formed the subject of many Papers before 
the metallurgical societies. Actually, there were 
two different types of permanent expansion which 
oceurred when cast iron was heated and then 
cooled. There was a small permanent expansion, 
due to the breakdown of the combined carbon 
and its precipitation as graphite, and there was 
the expansion, due to the penetration of oxide 
down the graphite flakes. The latter type took 
place fairly rapidly in ordinary cast iron at high 
temperatures, but not sufficiently rapidly to take 
place during annealing to any appreciable 
extent. He would say that the expansion 
described by Mr. Bradley was not true growth 
lut the expansion due to the precipitation of 
carbon. In black-heart malleable cast iron there 
was approximately }-in. growth per ft. during 
the annealing period, which was entirely due to 
this change in structure, only in this case, of 
course, there was a much larger amount of 
carbon precipitated. As to the use of an alloy, 
such as chromium, referred to by Mr. Evans, 
he had never seen any work carried out with 
alloy cast iron for enamelling. He had seen 
white-iron cast iron enamelled in the laboratory 
very satisfactorily. It would not be done com- 
mercially, as such iron was too brittle. The 
success in enamelling white iron pointed to the 
fact that this might be due to the absence of 
graphite cavities. 

Dr. MeEttor said if “I met a fairy who 
offered me any gift I chose, I think I would 
choose the gift of seeing clearly what is staring 
ine in the face.’’ Very often, he said, troubles 
such as the one which has been discussed, where 
there is contradictory evidence, are caused by 
something very simple that has been overlooked. 
It is to be hoped that this is so, and will come 
out in due course. But those are the most diffi- 
cult things to find out—the things that are 
staring you in the face. That was his opinion 
atter 30 years’ experience with that sort of work. 


DISCUSSION AT BIRMINGHAM 
Non-Distorting Irons 


Opening the discussion, Mr. K. Hutu asked 
it Mr. Gardom could indicate the composition 
of an iron suitable for thin castings and for 
vitreous enamelling, which would show least dis- 
tortion on being sandblasted, irrespective of 
annealing. 

Mr. Garpom replied that he could not give 
a composition which would not distort. It 
depended very much upon the rate of cooling 
and the strains set up in the iron during cooling. 
But distortion could be counteracted. For in- 
stance, they might have a casting which always 
warped in one direction. In that case they 
could put in a camber or sett to take up the 
distortion. Sand blasting was a certain amount 
ot cold work put on a casting, and that would 
tend to distort it. It was not so much a ques- 
tion of composition as of setting the casting in 
such a way as to counteract the distortion likely 
to take place. If they used white iron they would 
get less distortion, because it was stiffer. But 
they had to sell castings at a certain price, and 
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it was no use discussing a composition whichbut it was all still very much in the air. 


was not economic. 

Mr. Hitz pointed out that they seemed to 
have very little trouble in America, where they 
sandblasted all their castings. There appeared 
to be no distortion, and they used very much 
higher pressures than in Europe. He would like 
to know whether the analysis of the iron was 
responsible. 

Mr. Garvom said he thought there was some 
other reason for it, if it was true. 

Mr. H. G. Reep suggested that the original 
design ot the castings took into account the 
stresses to which they would be subjected. 

Mr. A. B. Seciars expressed the opinion that 
the distortion mentioned as sand-blast distortion 
had nothing to do with the chemical structure 
of the iron but with its mechanical structure. 
The only remedy was to check the tendencies of 
each particular casting and then to take into 
consultation the foundry foreman, the chemist 
and the designer. 

Mr. Hitt said that in America they never 
blasted at a pressure of less than 80 Ibs. per sq. 
in., and they used a grade of grit which in this 
country would be most economic. 

Mr. Settars thought British pressures were 
equal to American practice. The Americans, 
however, had gone further with regard to nozzle 
construction. 

Mr. B. B. Kent said he believed that if they 
came across castings that warped or twisted they 
used sheet iron in America. 

The CHarrman (Mr. W. Todd) said that his 
firm had carried out a number of experiments, 
and while they had blamed the composition of 
the iron and the moulder, they had found that, 
as they made a practice of annealing all castings, 
distortion could occur through the method of 
suspension. Again, owing to negligence, they 
had had distortion created on the sandblast. 
Flat castings, about 4-in. section, had been 
warped. They had turned them over and 
straightened them on the sandblast. 


Unstable Conditions 

Mr. Kent said that annealing had been men- 
tioned. He looked upon it as simply driving 
out occluded gases. He mentioned cases of irons 
of identical analysis, one of which enamelled 
satisfactorily, while with another, every casting 
had to be annealed to avoid blistering. 

Mr. Garpom said the composition as shown 
by the analysis was not the only point to be 
taken into consideration. He was very interested 
to hear of a case where one composition 
enamelled quite satisfactorily without annealing, 
while the same composition in another iron re- 
quired annealing. That was what they found 
from all published work on enamelling. The 
auestion of rate of cooling affected the micro- 
constituents present in the iron. It must also 
he remembered that the rate of cooling could 
also be affected by the temperature at which 
they melted. That was to say, that, given the 
same castings, but melting at a higher tempera- 
ture, they got a different rate of cooling and 
composition. He suggested that, in the first 
case mentioned by Mr. Kent, he had an iron 
that was stable, while in the second instance 
iron was not stable, and therefore it had to be 
annealed to make it a stable iron. 

Mr. Kent promised to send Mr. Gardom 
samples of each of the irons to which he had 
referred. 

Blistering 

Dr. ANnGus said that, so far as he understood 
the position, a large body of opinion in America 
was definitely in favour of low-silicon irons— 
irons containing 2.5 or 2.6 per cent. silicon. 
Working on the basis of the pearlite-graphite 
theory of blistering, it could be anticipated that 
higher silicon would give more satisfactory re- 
sults than low silicon, but he had never yet been 
quite convinced that the question of combined 
carbon associating was the real cause of blister- 
ing. Admittedly, a tremendous amount of work 
had been done which pointed in that direction, 
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In 
the case mentioned by Mr. Kent, Mr. Gardom 
had suggested that the one iron showed incom- 
plete equilibrium, and the other complete equili- 
brium, before the enamelling was done, and 
that it was the simple process of annealing 
which restored equilibrium. 

They had done a certain amount of micro- 
graphic work in connection with enamelling de- 
fects, and at one period he thought that they 
had hit upon some indication that structure 
had a bearing upon the defects. The British 
Cast Iron Research Association was working 
with them at the time, and put forward a 
theory which, to his delight, seemed to be up- 
held. To his disappointment, however, an 
examination of the next series of defects com- 
pletely reversed that opinion. From his experi- 
ence of micrographic examinations, he was not 
in a position either to uphold or to reverse any 
of the theories advanced. The theory that it 
was the dissociation of carbide which caused 
blistering did not completely satisfy him, be- 
cause on certain occasions they got blistering in 
irons that had been well and truly annealed. 
Therefore, the problem was in the air, and he 
thought they would probably come back, not 
merely to the composition of the enamel, which 
was one of the factors, but to the conditions in 
the cupola as well. He thought they were hit- 
ting the nail on the head when they talked about 
occluded gases having something to do with 
the matter, and occluded gases were mainly de- 
veloped in the cupola. 

Dr. Angus mentioned that they had had de- 
finite instances where defects were traced to 
sand. They were getting scabbing of enamels 
in spots over some flat plates, and this was 
finally traced to imperfect milling of the sand 
in the foundry. The facing sand, when riddled, 
showed red sand in small specks, which had 
been incompletely milled. These specks come 
out if the irons were left in the stores. They 
also come out after sand-blasting and annealing, 
unless the operations were done very thoroughly. 
They afterwards installed sand-drying plant, and 
the particular defects had not occurred since. 
It seemed that every stage of the manufacture 
of cast iron for porcelain enamelling had to be 
considered when they were looking for the cause 
of the defects. Unfortunately, they could not 
say of blistering whether the defect lay in the 
structure in the cupola or in the enamel. They 
had to eliminate each one, because each one 
might be the cause. 

Mr. Garpvom said there were four possible 
causes of blistering, any or all of which might be 
responsible for the defect. When a whole batch 
went wrong, they could usually arrive at the 
root of the trouble, but when only a small per- 
centage went wrong, there was difficulty in 
discovering the cause. It was only by cata- 
loguing all the conditions every time there was 
a defect that they could hope to trace the causes. 
As to sand-blasting, he had a feeling that, in 
spite of the wonderful machines available, they 
were not quite as efficient as thev might be. 

Mr. Kent said that, with the acid-proof 
enamels now coming on the market, they did get 
blistering. Possibly, if the grit manufacturers 
could let them into the secret of what was the 
difference in the enamel, they might eliminate 
the defect. 

Mr. Garvom said that at Manchester Dr. 
Mellor and his assistant, Mr. Green, were 
present, and Mr. Green maintained that in the 
pottery industry a reaction took place between 
the enamel and any phosphorus present. If, 
in fact, phosphorus did reach with the enamel, 
they were missing a very important point by 
saying that it did not matter. 


Reactions with Phosphorus 


ENGLAND said the problem of acid- 
He could not 


Mr. A. 


resisting enamel was a big one. 


quite understand the suggestion that there was 
a reaction with any phosphorus present. 
(Concluded on page 403) 
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The Effect of Copper in Grey and 
Malleable Cast Iron’ 


A REVIEW OF EXISTING 


By A. J. N. 


This Paper is a review of the present state of 
the literature on the above subject. It is, as 
far as possible, uninfluenced by the results so 
far obtained in the investigation into copper- 
containing cast irons at present being under- 
taken by the British Cast Iron Research Associa- 
tion. 


Effect of Copper on Casting Properties 

Lipin', one of the early writers on the subject, 
claimed that copper up to 7 per cent. increased 
the fluidity of cast iron. Hamasumi*, however, 
maintains that copper has no appreciable effect 
on this property. It appears probable from the 
work of Lipin’ and Mihailov® that, in small quan- 
tities, copper has little effect on the density of 
cast iron, but that in larger amounts the den- 
sity is somewhat raised. Little information is 
available as to the effect of copper on the shrink- 
age of castings. Rolfe‘ has, however, published 
figures showing a decrease in shrinkage with 1.3 
per cent. copper; the combined and _ graphitic 
carbon contents of the two irons were almost the 
same. 

Structural Effect of Copper 

Lipin’ has claimed that, with increasing copper 
content, the depth of chill increased. Rolfe’, 
however, published figures to the opposite effect. 
Spencer and Walding® noted practically no effect 
of copper on the chilling propensity of cast iron, 
and this is supported by Séhnchen and Piwowar- 
sky", who decided that wall-thickness sensitivity 
was not much affected by copper. Taniguchi’, in 
an investigation on chilled-iron rolls, decided 
that the depth of chill decreased as copper was 
added up to 4 per cent., but that, with increas- 
ing copper content beyond 4 per cent., the chill 
increased. Boegehold* has a U.S. patent for the 
addition of copper to cast iron in order to re- 
duce graphitisation during solidification. Stead’ 
and Hamasumi’ each noted no appreciable effect 
of copper on graphitisation. 

There is, however, a preponderance of opinion 
in favour of copper as a graphitising agent. 
Writers supporting this view are Smalley’, 
Donaldson", Rolfe‘, Pfannenschmidt'?, Hurst’’, 


Hotari’, Lorig and MacLaren’®, Eddy'® and 
others. An investigation at present in progress 


in the B.C.I.R.A. laboratories indicates that the 
effect of copper in quantities up to between 2 
per cent. and 5 per cent. is to graphitise the 
iron; above this percentage the copper tends to 
harden the iron. The exact percentage of copper 
at which the change occurs depends largely on 
the composition of the iron base. Much of the 
apparent confusion in the literature of the sub- 
ject is due to the fact that many of the workers 
in this field have investigated the effect of 
copper up to only 2 per cent. or 3 per cent. The 
effect of copper on the form, size, and distribu- 
tion of graphite is uncertain. It appears that 
In most cases there is little effect. There is, 
however, some evidence that copper has a 
slightly refining action on the graphite. 

According to Gregg and Daniloff*, copper does 
not affect the carbon content of the eutectoid, 
its effect on the structure of the matrix of any 
cast iron is almost entirely due to its effect on 
the combined carbon content. For a given com- 
bined carbon content there is no reason to expect 
any difference in the matrix of an iron contain- 
ing copper and one free from copper. The work 
of Eddy"*, however, indicates that the carbon 
content of the eutectoid is raised. There can 
be no doubt that additions of copper to Ni- 


* Bulletin of the British Cast Iron Research Association. 
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resist decrease the amount of nickel necessary 
to form austenite, and this indicates an effect 


of copper on the pearlite point. 
Solubility 

No work appears to have been done on the 
liquid solubility of copper in cast iron. So far 
as pure iron is concerned, Ruer and Goerens”’ 
considered iron and copper to be but partially 
miscible in the liquid state. However, Oster- 
mann'*, Miiller'®, Reuleaux*’, and others con- 
clude that the miscibility gap exists, but closes 
above the liquidus. There is little doubt, how- 
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ever, that in the presence of carbon, 
copper are immiscible as liquids. The solubility 
of copper in iron in these conditions naturally 
depends on the temperature and on the amount 
of carbon present. 

The solid solubility of copper in pure iron has 
also not been conclusively settled. Buchholtz 
and Késter** give the maximum value at 3.3 per 
cent. copper with a value of 0.4 per cent. copper 
at temperatures below 600 deg. C.; these values 
were obtained by electrical-resistivity methods. 
J. T. Norton*, by X-ray crystallographic work, 
has fixed values as follow:—Maximum solubility 
1.4 per cent., and solubility below 650 deg. C. 
constant at 0.35 per cent. copper. 

Little work has been done on the true solid 
solubility of copper in cast iron. Séhnchen and 


iron and 
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Piwowarsky’, from the examination of the physi- 
cal properties of an iron of approximate com- 
position, total carbon 3.00 per cent., silicon 2.25 
per cent., manganese 0.72 per cent., decided that 
the solid solubility was between 0.5 per cent. and 
1.0 per cent. copper. 

Determinations of the solubility of copper in 
cast iron have been made by many workers. 
These have made no attempt to attain equili- 
brium conditions by annealing or true liquid 
solubility conditions by quenching. Their values, 
therefore, depend on the melting temperature 
and on the rate of cooling. Moreover, most of 
these determinations have been made on only 
one, or at the most on only a few base irons. 
The results given vary between 5 per cent. and 
9 per cent. copper. 

The Influence of Copper on the Mechanical 

Properties 

There is little doubt that the direct effect of 
additions of copper to cast iron is to increase the 
hardness of the matrix. This effect is, of course, 
modified by the influence of the copper on the 
combined carbon content. This is confirmed by 
many writers, amongst whom are Smalley", 
Hamasumi?, and Pfannenschmidt’. There is 
also little doubt that additions of copper to cast 
iron improve both the tensile and transverse 
strengths, while the deflection is somewhat re- 
duced. Various figures concerning this matter 
are given by Lipin', Smalley'’, Pfannenschmidt”, 
Hotari‘*, Skorcelletti and Sultin**, and Lorig and 
MacLaren”. Rolfe’, however, found that the 
addition of 1.3 per cent. of copper to one par- 
ticular cast iron resulted in a lowering of the 
transverse strength. 

Hurst'*, working with cast-iron drums, centri- 
fugally cast in iron moulds, found that copper 
up to 2 per cent. decreased the breaking 
strength, but that the original value was re- 
covered at 3 per cent. of copper. Hamasumi’, 
however, showed that the strength of his cast 
iron was considerably increased by the addition 
of copper up to 1 per cent., after which increase 
in copper content was without effect except in 


raising the hardness. Hurst** concluded that 
the effect of copper in grey iron is similar to 


that of nickel, but not so pronounced. Eddy“+ 
has claimed that the properties of grey iron are 
greatly improved by the presence of copper, but 
gives no test results. 
~ The wear resistance of copper cast irons has 
heen studied by Séhnchen and Piwowarsky® be- 
tween the limits of 0.5 per cent. and 2 per cent. 
copper. They decided that 0.5 per cent. copper 
improved the resistance of cast iron to rolling 
friction; and that, with sliding friction, the 
wear resistance increased with the copper con- 
tent. Lorig and MacLaren’® decided from results 
of tests on one base iron containing 0.0 per cent., 
0.74 per cent., and 1.79 per cent. of copper, 
that copper does not render grey cast iron sus- 
ceptible to precipitation hardening. 
Corrosion Resistance 

Most of the data on this subject refer to 
laboratory immersion tests. Mihailov*’, Hotari™, 
Kétzschke and Piwowarsky*, Denecke**, and 
Pfannenschmidt'? have noted the improved re- 
sistance to dilute hydrochloric and sulphuric 
acids of copper-containing irons. Pfannen- 
schmidt"? found that even small quantities of 
copper greatly improved the resistance of cast 
iron to corrosion by acid mine water. Séhnchen 
and Piwowarsky® found an improved resistance 
to acetic acid. The resistance of grey iron to 
molten caustic alkalis is improved, in Pfannen- 
schmidt’s'*? view, by the addition of copper. 
Kétzschke and Piwowarsky* have found an im- 
proved resistance to atmospheric and artificial 
salt-spray corrosion in irons containing 0.3 per 
cent. to 0.4 per cent. or more of copper. 

Growth of Cast Iron 

Bauer and Sieglerschmidt*’ decided that the 
expansion of cast iron was not appreciably 
affected by small amounts of copper in the tem- 
perature interval 20 deg. C. to 670 deg. C. 
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There was less permanent deformation in the 
copper-containing iron due to the’ breakdown of 
carbides. No figures were given, however, for 
the original combined carbon contents. 


Influence of Copper in Malleable Iron 

Evidence is available that copper increases the 
rate of decomposition of cementite, thus decreas- 
ing the time necessary for malleableising (Smith 
and Lorig**, Smith and Palmer*’). Smith and 
Palmer*® claimed that the presence of 1 per cent. 
to 1.5 per cent. of copper raises the yield point 
of the resulting malleable iron by about four 
tons per square inch, and that a further in- 
crease of the same order of magnitude may be 
obtained by precipitation hardening, with, how- 
ever, some loss of ductility. This question is 
complicated by the re-solution of graphite during 
the solution treatment prior to precipitation 
hardening. Smith and Lorig** state that the 
presence of copper leads to an increased ten- 
dency for the iron to cast in the mottled condi- 
tion, and that this may be counteracted by 
lowering the silicon content by 0.2 per cent. for 
each 1 per cent. of copper added. Lorig and 
MacLaren’® claimed that the presence of copper 
greatly reduces the susceptibility of malleable 
iron to galvanising embrittlement. These results 
are largely confirmed by Lykken**. 


Cast Iron for Vitreous Enamelling 
(Concluded from page 401) 
must be understood that English pottery was a 
phosphatic pottery, that was to say, there was 
a certain amount of lime phosphate present. 
That, however, was very different from phosphide 
eutectic found in irons. 

Mr. A. HaLitswortn suggested that acid-resist- 
ing enamels containing silicon were more viscous, 
with the result that the occluded gases would 
find it much more difficult to penetrate the 
enamel. If a bubble had been formed it did not 
burst, and the enamel would not run back over 
the hole out of which the gases had come, so 
that it was more difficult for the enamel to sea! 
over again, and they got blisters. With the other 
enamel it ran over the holes and gave a smooth 
surface. 

Mr. BrapsHaw said that, as mentioned by 
Mr. Gardom, one of the ideal constituents for 
cnamelling iron was a phosphorus content of 1 
to 1.5 per cent. In his own (the speaker’s) case, 
they were using such an iron, or at least they 
thought they were. But when they experienced 
trouble they analysed everything, and, much to 
their surprise, they found that they were getting 
about 2 per cent. of phosphorus in the castings. 
They took steps to reduce the phosphorus and 
the trouble disappeared. Acid-resisting enamels 
were invariably high in silicon, and the phos- 
phorus in the iron formed a eutectic having a 
very low fusing point. If they were using an 
acid-resisting enamel, which had a fusing point 
in the region of 900, the higher phosphoric iron 
brought them on the danger line. 

Mr. Garpom did not think that at 900 deg. 
they were going to get any trouble with the 
phosphide eutectic. The time was so short. As 
to the use of 1 to 1} per cent. of phosphorus, 
he did not say that it was best for enamelling. 
It was best from the founder’s point of view, 
from the running point of view and from the 
point of view of the pocket. 

Vote of Thanks 

Proposing a vote of thanks, Mr. ENGLAND said 
there was one thing that they must not lose sight 
of when dealing with American practice and 
that was that in America much more lead enamel 
was used than in this country, and, of course, 
that was an easy solution of many difficulties. 
With regard to silicon content, in what was com- 
monly known as the wet process of enamelling, 
the silicon content did not matter so much as 
in the dry process. The chief difficulty he had 


experienced from increasing the silicon was after- 
growth in the iron and after-crazing in the 
enamel. 
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Modern Sintering 


TWO NOTABLE PLANTS REPRESENT 
LATEST SCIENTIFIC PRINCIPLES 


In connection with the sintering of iron-ore 
smalls, blast-furnace dust, mill scale, and other 
jinelv-divided raw material for the blast furnace, 
considerable interest attaches to two new 
‘* Dwight-Lloyd ”’ plants in Great Britain. One 
of these, having a capacity of 700 tons of 
sintered material per 24 hrs., is at the Ford 
Works, Dagenham, operating in conjunction with 
the blast furnace of 500 tons of pig-iron per 
24 hrs. normal production, while the second has 
now been put into operation at the Corby steel- 
works (near Kettering) of Messrs. Stewarts and 
Lloyds, Limited, the rated capacity being 1,000 
tons of sintered material for 24 hrs. 

Sintering, of course, to convert all the fine 
material into large sized grains is only another 
indication of the great attention that is now 
being given to the grading of all the raw 
materials used for the blast furnace, including 
iron ore, coke, and limestone. 

The ‘‘ Dwight-Lloyd ’’ machine, manufactured 
by Messrs. Huntington, Heberlein & Company, 
Limited, of London (Bush House, W.C.2), con- 
sists essentially, it will be remembered, of a 
long, horizontal, endless travelling chain of 
metal carriages or pallets, each having a flat 
floor formed of firebars. On these carriages 
there is deposited a layer of about 7 in.-10 in. 
thick of the mixed finely-divided ore and other 
material, along with coke breeze having the 
correct proportion of moisture. Ignition is 
carried out at the commencement of the travel 
by an overhead combustion chamber or ignition 
muffle, generally fired with blast furnace or coke- 
oven gas, and the carriages then travel slowly 
over a series of suction windboxes underneath, 
connecting by trunking to a powerful fan, so 
that air is pulled through the material down- 
wards to burn the coke breeze. This gives the 
necessary temperature for sintering, that is 
partial melting and agglutination to take place, 
and the product is discharged from the end of 
the machine as the carriages, forming part of 
the chain, travel over and downwards at the 
end on their return journey empty underneath. 

The sintered material discharges over a 
stationary inclined screen or grizzly, and the 
small material below 7 in. size is returned to 
the sintering plant for re-treatment, while the 
main bulk in the graded condition is passed 
direct to the blast furnace, along with the other 
ingredients. 

All the raw products are contained in suitable 
overhead bunkers. each with a variable speed 
feeder, delivering to a main conveyor belt, and 
there is provided a primary rotary evlindrical 
mixer, and a high level mixer, connected by 
inclined conveyors, while the required amount of 
water is added in the second mixer, the final 
product being discharged on to the sintering 
machine by means of a_ special design of 
swinging spout ”’ feed. 

The size of the machine at the Ford works is 
71 ft. long with pallets 6 ft. wide, corresponding 
to 310 sq. ft. effective grate area, while the 
Corby machine is 93 ft, long with 6 ft. 6 in. 
pallets and a grate area of 430 sq. ft. In 
general also the total power consumption is about 
15 kw.-hrs. per ton of sinter, and the total 
operating costs are less than 2s. per ton. 


Birmingham Metallurgical Society 


Dr. N. P. Allen was elected President of the Bir- 
mingham Metallurgical Society at the annual meet- 
ing recently. Messrs. E. A. Bolton, J. A. 
Fraser, A. L. Molineux and V. F. Jordan were 
elected Vice-Presidents, Mr. A. C. Craig honorary 
treasurer and Mr. F. G. Tustin secretary. The 
Council’s annual report stated that the Society’s 
bronze medal was awarded to Mr. W. G. Askew 
for his Paper on galvanising. 
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Carbide Tools 


GREAT INCREASE IN CUTTING SPEEDS 


Sim Frank SMitH gave an address to the 
Society of Engineers recently on ‘‘ Some Signifi- 
cant Technological Achievements of the King’s 
Reign,’’ in the course of which he said that the 
machine was the basis of modern civilisation, and 
steel cutting tools had done more to revolutionise 
the machine than anything else. In the nine- 
teenth century carbon-steel tools could cut steel 
at the rate of about } lb. per min. By 1910 the 
introduction of special alloy steels for cutting 
tools had increased this rate to 3 lbs. per min. 

During the past 25 years progress had been 
rapid. The tungsten-chromium steels had been 
produced having a rate of cutting of about 5 Ibs. 
per min. ; with the addition of cobalt the rate was 
doubled and the tool retained its hardness and 
cutting power even when red hot. In 1910, 
Hadfield’s manganese steel was considered for all 
practical purposes to be non-machinable, grind- 
ing being resorted to when accuracy of dimen- 
sions was necessary; to-day it was being 
machined with ease by the use of this high-speed 
steel containing cobalt. 

The carbide tools, the most recent development 
of which consisted of compounds of carbon with 
tungsten, molybdenum, tantalum on titanium, 
cemented together as it were with a matrix of 
cobalt so that the hardness of the metallic car- 
bides becomes combined with the ductility of a 
tool steel. With tools of this type the rate of 
cutting is about 17 lbs. per min. and it is pos- 
sible to machine glass, porcelain, hardened steel 
and chilled iron. These new materials were first 
used as dies for wire drawing. With them the 
drawing of steel wire became a continuous pro- 
cess. Lengths of wires in various stages of 
reduction can be welded together and run 
through the dies for weeks and even months 
without stopping. With the old steel dies the 
process had to be intermittent because the dies 
wore out quickly. 

The drawing of steel tubing through carbide 
dies had also been very successful. To give one 
striking example ; 1,250,000 ft. of mild-steel tub- 
ing of 1} in. dia. and one-eighth wall thickness 
has been drawn through one die. When 
examined the die was still true to size. With 
the dies previously employed for this particular 
work it was only possible to produce about ;), 
as much tube per die. In America there was one 
tungsten-carbide die in use for making screw 
bases for electric lamps that had been drawing 
continuously for three years, and when last 
heard of it had produced no less than 47 million 
screw bases. 

The appreciable increase in the most favour- 
able rate of machining, not less than 5 to 1, to- 
gether with the increase in the number of 
materials capable of being machined, had 
brought about results which were well known, 
Statistics showed that in 1933 the production of 
one car per week occupied only eight persons, 
whereas 14 years ago 55 were employed. How- 
ever, the new tools had so cheapened the car 
that many more were needed and more people 
were employed in its production than in 1921; 
indeed, five times as many. 

Tn nearly all industries the new tools had en-~ 
abled better and cheaper machines to be pro- 
duced, and these in turn had cheapened the 
production of numerous products from a pin ta 
the machinery of the ‘‘ Queen Mary.” 


THE PETITION by Imperial Chemical Industries, 
Limited, for confirmation of a reduction of capital, 
will be heard before Mr. Justice Eve, at the Royal 
Courts of Justice on June 24. The petition is the 
result of the scheme of reorganising the capital 
structure and amalgamating the ordinary and de- 
ferred capital, approved by shareholders on May 2, 
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This Week’s News in Brief 


Trade Talk 


THE APPLICATION for an increased tariff on im- 
ported cast-iron baths has been withdrawn. 

THE FIRM oF Ashmore, Benson, Pease & Company, 
Limited, was incorporated in its present form fifty 
years ago, and the attainment of the golden jubilee 
was celebrated by an excursion to Scarborough 
and a luncheon on Whit-Tuesday. fa 

MIDDLESBROUGH STEEL SCRAP MERCHANTS, it is re- 
ported, are to make representations to the Board of 
Trade and to the British Iron and Steel Federation 
against the action of Tees-side steel manufacturers 
in importing steel scrap. 

Messrs. BritisH AUXILIARIES, LIMITED, Govan, 
Glasgow, builders of British Polar and British Fiat 
heavy-oil engines have received an order for a 
1,050-b.h.p. generating engine for Madeira and two 
1,400-b.h.p. generating engines for Palmerston, New 
Zealand. The firm have also a large amount of 
marine work in hand. 

THe Lonpon & NortH Eastern RaiLway Com- 
pany has placed an order with Messrs. R. Y. 
Pickering & Company, Limited, Wishaw, for 26 
bogie first- and third-class composite semi-corridor 
coaches, with vacuum-brake equipment. The 
coaches are for service on the Great Eastern section 
of the East Anglian services. 

RESULTS OF THE VOTING at class meetings of the 
shareholders of Messrs. Ruston & Hornsby, 
Limited, held recently to consider the reorgansi- 
sation scheme show that the resolutions were carried 
by the requisite majorities. At the extraordinary 
general meeting of the company, held on the same 
day, all the resolutions were duly carried. 

Messrs. JoHN Brown & Company, LIMITED, 
Clydebank, have booked an order to build and 
engine a large fast motor tanker for Messrs. The 
Anglo-American Oil Company, Limited. The vessel, 
which will be one of the largest in the world, will 
be 500 ft. overall length with a gross tonnage ot 
12,000, and the cost will approach £250,000. 

Messrs. James KeirH & BiackMAN COMPANY, 
Limitep, Arbroath, have decided, in view of their 
satisfactory output during the past financial year, 
to give all their employees with a minimum of 
one year’s service an extra week’s pay. Employees 
with less than one year’s service will receive a 
proportionate amount. This is the fourth successive 
year that the firm have paid a bonus to their 
workers. 

Pig-1RoN ovuTPpuT in Poland in April was, at 28,975 
tons, 8.8 per cent. lower than in March, and steel 
output, at 79,328 tons, 1.1 per cent. lower. Produc- 
tion of rolled products advanced 1.1 per cent. to 
59,746 tons. Inland trade in rolled products was 
8.8 per cent. higher than in March, but exports de- 
clined by 23.43 per cent. The syndicate allocated 
orders for 19,567 tons to the mills, or 42.4 per 
cent. less than in March. 

EXTENSIVE RECONDITIONING WORK is 
gress at the Hebburn Foundry of the 
Palmers shipbuilding plant at Jarrow, which, after 
remaining derelict for a number of years, was 
recently disposed of in sections. Palmers (Hebburn) 
Company. Limited, controlling the foundry was 
acquired by Messrs. Vickers Armstrong, Limited, 
and it is understood to be the intention of the firm 
to restart the foundry at an early date. 
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trical industries will result from a £35,000,000 de- 
velopment scheme for London transport, the details 
of which were announced by the Chancellor of the 
Exchequer in the House of Commons last week. 
The scheme, which is the largest ever under- 
taken, will be spread over five years, and involves 
the building of about 12 miles of new tube rail- 
way, the electrification of approximately 44 miles 
of suburban railway, the doubling and electrification 


of about 125 miles of further suburban railway, 
and the substitution of trolley buses for tramcars 
on 148 miles of route. 

PRESENTATIONS to mark the Silver Jubilee of the 
firm of Messrs. Robert Hyde & Son, Limited. iron, 
steel and brass founders, of North Stafford Steel 
foundry, Stoke-on-Trent, and Clarendon Works. 
Chesterfield, and also the Jubilee of Mr. John R. 
Hyde, M.I.Mech.E., as chairman and managing 
director, were made at a social gathering held at the 
Rialto Café, Stoke-on-Trent, on May 31, 1935. 
attended by 300 members of the staff and employees 
of both Stoke-on-Trent and Chesterfield works. The 
gifts to Mr. Hyde from the directors, officers and 
employees comprised an illuminated address in a 
stainless-steel frame, a cine-camera and a _ radio- 
gramophone. Mr. J. C. Simon, who presided, Mr. 
Parkes and Mr. Laverton all paid tribute to Mr. 
Hyde and his service to the company, while Mr. 
William Goodwin and Mr. B. Bendelow, the two 
oldest employees, who presented the illuminated 
address, were the spokesmen for the employees. 


Personal 


Mr. Duncan Fercuson, works foreman with 
Messrs. James Dougall & Sons, Limited, Bonny- 
bridge, who has retired after 21 years’ service with 
the firm, has been presented with a wallet of 
Treasury notes as a token of the good wishes of 
all the employees. 

Mr. James Paton, pattern storekeeper, who has 
been in the employ of the Falkirk Iron Company, 
Limited, Falkirk, for 60 years, was recently made 
the recipient of a monetary gift from the firm in 
recognition of his long and faithful service. Captain 
H. J. Kennard, R.N., in handing over the gift to 
Mr. Paton, wished him health to enjoy the years of 
retirement which he hoped were still before him. 

In THE KiNnG’s BirrtHpay Honours List the name 
of Mr. James Kirkwood Shanks, J.P., Denny, 
appeared amongst those upon whom the honour of 
M.B.E. had been conferred for political and public 
service rendered in West Stirlingshire. Mr. Shanks 
is managing director of Messrs. Cruikshank & Com- 
pany, Limited, Denny Iron Works. A lover of 
sport, he is captain of Denny Golf Club, and also 
Denny Curling Club, besides being a keen angler. 

ALEXANDER GIBB, who was recently elected 
President of the newly-constituted Institute of 
Welding, is a well-known consulting engineer. He 
is interested in all branches of civil engineering, 
and is a member of various technical societies. He 
has also acted as consultant and technical adviser 
on several important Government schemes. Sir 
Alexander is a director of the Dunlop Rubber Com- 
pany, Limited, Messrs. Pease & Partners, Limited, 
and other companies. 

Mr. Frep CLeMENtS has been elected to a seat 
on the board of directors of the Park Gate Iron & 
Steel Company, Limited, of Rotherham. Mr. 
Clements, who has held positions of increasing 
responsibility with the company during the last 30 
years, has been the general manager since 1923, an 
vffice he will continue to occupy. Mr. Clements 
enjoys an international reputation in the iron and 
steel industry as an authority on a number of the 
major aspects of metallurgical activity. His book 
on ‘‘ Blast-Furnace Practice ’’ is deemed a standard 
work, and his Papers before the Iron and Steel 
Institute have had a wide influence on the subse- 
quent development of the industry. Mr. Clements 
is a member of the Institution of Civil Engineers 
and also of the Institution of Mechanical Engineers. 
He is a member of the Association of Iron and 
Steel Electrical Engineers of Pittsburg. U.S.A.. 
and an associate member of the Institution of Elec- 
trical Engineers in Great Britain. He has been for 
some years a member of the Council of the Tron 
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and Steel Institute and is a member of the Iron 
and Steel Industrial Research Council of the British 
fron and Steel Federation, being the chairman of 
the Blast Furnace Research Committee of that 
organisation. The development of the works of the 
Park Gate Iron & Steel Company, Limited, to a 
level which makes them one of the ‘‘ show ’’ places 
in the industry in this country is a reflection of the 
influence Mr. Clements has exerted. 


Contracts Open 


Manchester, June 17.—800 yds. of 8-in., 10,000 
yds. of 6-in. and 10,000 yds. of 4-in. socket and 
spigot water pipes, for the Waterworks Committee. 
The Chief Engineer, Waterworks Offices, Town Hall. 

Newton Stewart, June 21.—Providing and laying 
5,000 yds. of 8-in. dia. water pipes and other works, 
for the Town Council. Mr. A. Merrilees, county 
sanitary inspector, Douglas House, Newton Stewart. 
(Fee £2 2s., returnable. ) 

Ennerdale, June 18.—(a) 1,430 yds. of 3-iri. dia. 
spun-iron pipes with patent flexible joints, with 
about 300 yds. of 3-in. dia. ordinary spigot and 
socket spun-iron pipes; () excavating for, laying 
and jointing of, about 1,730 yds. of 3-in. spun-iron 
pipes, for the Ennerdale Rural District Council. 
Mr. R. Brown, engineer and surveyor, Town Hall, 
Egremont, Cumberland. 


Company Reports 


Crompton Parkinson, Limited.—Interim dividend 
of 6 per cent. on the ordinary and ‘‘ A ”’ ordinary 
shares. 

Allied tronfounders, Limited.—Final dividend on 
the ordinary shares of 5 per cent., making 124 per 
cent. for the year ended March 31. 

Ransomes, Sims & Jefferies, Limited.—Dividend of 
1] per cent. on the preference shares, bringing the 
preference dividends up to June 30, 1933. 

Tredegar Iron & Coal Company, Limited.—Divi- 
dend of 24 per cent., free of tax, on both classes of 
shares for the year ended March 31, 1935. 

Lilleshall Company, Limited.—The directors state 
that if favourable conditions continue they anticipate 
being able before long to place before shareholders a 
scheme of capital reorganisation. 


Obituary 


Mr. Epwarp Le Bas, chairman of Edward Le 
Bas & Company, Limited, the British Steel Piling 
Company, Limited, the Le Bas Tube Company. 
Limited, and many other companies, died suddenly 
on Friday. 

Henry Cracrorr Br., an associate 
member of the Institution of Civil Engineers and 
a member of the Institution of Structural Engineers. 
has died at Capetown. He served his apprentice- 
ship in works at Whitehaven and with Messrs. 
Robey & Company, of Lincoln, and until recent 
years was engaged in engineering construction. 

Mr. Dante Nicot Duntop, director of the British 
Electrical and Allied Manufacturers’ Association. 
died on May 31, aged 67. Mr. Dunlop gained his 
early engineering experience at Gloucester and later 
in the United States of America. He was appointed 
European publicity manager of the Westinghouse 
Company in 1889. In 1911 he organised the British 
Electrical and Allied Manufacturers’ Association. 
and was active in development and research work 
in the electrical industries. In 1923-24 he was 
founder and chairman of the World Power Confer- 
ence, and up to the time of his death he was chair- 
man of the Executive Council. He was also a 
member of executive councils of leading industrial 
organisations. 


SILICO MANGANESE 


CALCIUM SILICIDE 
SILICO SPIEGEL 


Telephone: Victoria 1852. 


SILICO ALUMINIUM 
FERRO SILICON 25/30°. 


FERRO 


Telegrams: Newclift, Sowest, London. 


J. N. CLIFTON, 
53, Victoria Street, 
Westminster, 
LONDON, S.W. 


= 
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THE UNITED U CO MW 
\ For Whiteheart Malleable Castings 


UCO 


For Blackheart Malleable Castings 


Foundrymen are more and more turning to UCO All-Mine 
y Irons for their requirements. UCO Irons ensure castings 
of quality and reliability however severe the wear and 
stresses to which they are subjected. UCO All-Mine Irons 
i are sold only to analysis and a complete analysis is supplied 
with each consignment. Below are specimen analyses of 
these Irons, made from several representative casts. 


UCO “MW” GRADES 
az] as] pa. Bs. | cr] c2 | cs. 


Total Carbon) 2-60 | 2-68 | 3-04 | 2-60 | 3.00 | 2-60 |3-00 | 2-60 | 3-20 
d Silicon 0-56 | 0-51 | 0-50 | 0-76 | 0-84 | 1-00 | 1-00 | 1-26 | 1-44 
Sulphur 034) -043) -050) -031) -052) -060| -050| -052) -030 
Phos. -037) -043) -040| -037| -039| -040) -044) -043 
r Manganese} -10 | -23 | -33 | -28 | -22 | -30 | -25 | -15 | -30 


COMPANIES LTD. 


e OTHER ANALYSES AS REQUIRED TO CUSTOMERS’ SPECIFICATIONS 


x Here are definite reasons for the increasing adoption of UCO Irons. 
UCO is supplied in small sand- oe UCO is not desulphurised iron. 


. cast pigs. (Note low sulphur content). 
s *” UCO is suitable for both crucible * UCO is made entirely from West 
. and cupola melting. Coast Hematite materials. 
7 UCO is not a synthetic or so-called UCO can be supplied in suitable 
“refined”’ iron. grades for light or heavy castings. 


* UCO has a carbon percentage not * UC Oissold to guaranteedanalyses 
achieved by dilution with steel scrap. and each consignment is uniform. 


Write for copies of booklets W111 (UCO “MW’ and “MB” for Malleable Castings), W128 (UCO “W” 


for Special Castings), and W109 (Foundry Irons). When writing, please give name, firm’s name and 
address, and position in firm. 


INDEPENDENT TEST CERTIFICATES 


on annealed malleable castings, supplied bya user of “M.W.” UCO Iron. 
d For Messrs, ——___ 50° U.C.O. used. No. 2968 
Contract No 
Tested in the presence of 


ELONGATION 
h REARING STRAINS] EXTENSION 
Aral 


, Da‘e | Description {Dimension On On Sq. in.| in 2 inches 
piece Per cent. 


1 | wo R K N G T bang leable Sample|.580 dia.|.264 6.7 25.3 7.0 EST BAR | 
C A A Y For Messrs. 100" U.C.O. used, No. 2968 


ontract No 
Branch of 


a The United Steel Companies Limited Tested in the presence of 


WORKINGTON 
U A 3 R L A N D Date | Description |Dimension|Area On Sq. in. 


1930 
585 |.268] 6.7 25.0 10.0 

ein Carb. Sil. Sul. Phos. M 

.70.075 .04 .20 


XUM 


0 
3 
wi0 
4 
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Raw Material Markets 


Production and deliveries have been interrupted 
by the Whitsun holiday, which has been of varying 
extent in different parts of the country. This factor 
discounted, the markets have developed more activity 
and the outlook, so far as the home industry 
is concerned, is regarded as favourable. Producers 
still have great difficulty in extending export sales, 
in face of the barriers which block world trade at 
so many points. Reports concerning the Luxem- 
burg meeting of British and Continental manufac- 
turers are not very illuminating as regards the effect 
of the agreement reached on export sales. The 
agreement stabilises imports of Continental steel 
into this country at fixed levels, and, it appears, 
will also maintain the status quo as regards the 
shares of the signatory countries in the export 
markets. An expansion in British sales abroad thus 
becomes dependent on a revival of world trade, 
though it is to be assumed that the agreement will 
bring a better financial return to the producers. 
Home trade is holding up very well. and deliveries 
of pig-iron are maintained. Inclement weather is 
delaying building operations in many parts of the 
country, but the effect on sales of light castings 
is not very marked as yet. 


Pig-lron 


MIDDLESBROUGH.—As was expected, business 
has been of limited extent on the Cleveland iron 
market during the past week, the Whitsuntide 
holidays having the usual effect. There is a fairly 
steady demand for foundry iron from home con- 
sumers, but export trade is still negligible. The 
fixed prices of the standard No. 3 Cleveland 
(i.M.B. foundry iron are 67s. 6d. per ton delivered 
Middlesbrough, 69s. 6d. delivered North-East Coast, 
67s. 3d. delivered Falkirk and 70s. 3d. delivered 
Glasgow, with No. 1 foundry at a premium of 
2s. 6d. per ton and No. 4 foundry and No. 4 forge 
both at a discount of Is. per ton. - 

Although current business is somewhat limited, 
the East-Coast hematite trade remains in a relatively 
satisfactory position. The makers are heavily sold 
over the next two or three months, and are making 
substantial deliveries against contracts. The prin- 
cipal quotations for No. 1 East Coast hematite 
are:—69s. per ton delivered Middlesbrough, 71s. 
delivered North-East Coast, 75s. delivered Scotland, 
75s. to 78s. delivered Yorkshire, and 79s. delivered 
Birmingham. 

LANCASHIRE.—There is a fairly active demand 
for foundry iron in this area, and the position is 
up to the average for this time of year. Moderate 
tonnages are being taken up in the textile-machinery 
branch, while the machine-tool, heavy-electrical and 
light-castings establishments continue to specify for 
steady quantities. The market is well maintained 
in all directions, current offers of Staffordshire, 
Derbyshire and Lancashire brands of No. 3 iron, 
equal to Derbyshire, being all on the basis of 74s. 
per ton delivered to Lancashire users, with North- 
amptonshire at 72s. 6d., Derbyshire forge at 70s., 
Scottish No. 3 at around 82s. 6d., West Coast 
hematite at 78s. 6d, and East Coast at 75s. to 76s., 
according to quality. 

MIDLANDS.—Although up to the level recorded 
last month, the demand for pig-iron in this area 
has failed to show the expansion in some directions 
that was expected. Some of the largest concerns 
in the light-castings trade, for instance, are very 
quiet for the time of year. The controlled prices 
for common foundry irons from Midland furnaces, 
delivered Birmingham and Black Country stations, 
are 67s. 6d. per ton for Northants No. 3 and 7ls. 
per ton for Derbyshire, Lincolnshire and North 
Staffordshire No. 3, these rates being subject to 
a small rebate to large consumers. There is no 
control on other classes of iron, used mostly by the 
engineering trades. The prices vary considerably fon 
various reasons, low-phosphorus iron being quoted at 
from 85s. to 90s., Scottish at 85s... medium-phos- 
phorus from 72s. to 80s., and refined iron from 
£5 7s. 6d. to £7, delivered Midland stations. 

SCOTLAND.—Business at the light-castings foun- 
dries is still on satisfactory lines and they are taking 
good deliveries against existing contracts. There 
is no change in the official prices for Cleveland 
foundry, No. 3 being 67s. 3d. f.o.t. Falkirk and 
70s. 3d. f.o.t. Glasgow. Other English foundry 
iron is quoted at Is. 3d. per ton less than these 


figures. Consumers continue to take steady deliv- 
eries of high-phosphoric iron from local makers. 
The price of basic iron has been advanced by 
2s. 6d. per ton to 70s.,. less 5s. rebate, delivered. 


Coke 


Buyers of foundry coke still are disinclined to 
enter into contracts involving any considerable ton- 
nage, as they believe that lower prices will prevail 
before the autumn months are reached. There is 
no sign yet of a break in prices, however, though 
there is no shortage of supplies. Durham foundry 


coke is maintained at from 19s. to 22s. at ovens, 
with furnace coke at 16s. 6d. to 17s. 9d. For 
delivery in the Birmingham and Black Country 


area best Durham foundry coke is quoted at 36s. 
to 40s., with Welsh coke at from 32s. to 42s. 6d., 
according to analysis and tonnage involved. 


Steel 


Increased confidence is being displayed in the 
steel trade following the conclusion of the agree- 
ment with the Cartel, referred to above. General 
conditions in the trade remain satisfactory. Ship- 
building orders under the Government scrap-and- 
build scheme are slow to come forward, but this is 
amply compensated for .by the heavy demand for 
steel from the building, motor-car and general engin. 
eering trades. The activity is mainly in the home 
market, export outlets still being limited, although 
the new agreement holds promise of some expansion 
in the latter direction. 


Scrap 


There continues to be a steady demand for cast- 
iron scrap, without pronounced activity in any 
direction. In the Midland area the foundry trade 
is still well engaged, and scrap is in steady demand 
at unchanged prices. Heavy machinery metal in 
handy sizes is-at 55s. to 57s. 6d., good heavy 


at 50s., and clean light scrap at 47s. 6d. Supplies 
of ordinary cast-iron scrap are readily available 
in the Middlesbrough area at 52s. 6d., while 


machinery metal is rather less active at 55s. The 
demand in the South Wales area is rather quiet, 
limited sales being effected at 50s. to 52s. for 
ordinary heavy cast iron and 52s. 6d. to 55s. for 
machinery scrap in foundry sizes. In Lancashire 
delivered prices for heavy and light machinery 
cast iron range from 50s. to about 52s. 6d. or 55s. 
per ton. In Scotland the demand for cast-iron 
scrap suitable for foundries has fallen off a little, 
and there is more difficulty now in finding outlets, 
foundries being fairly well stocked. Good, heavy, 
machinery. cast-iron scrap. in pieces not exceeding 
1 ewt., is at 56s. 6d. to 57s. 6d., and ordinary 
cast iron to the same specification about 5ls. 6d. 


to 52s. 6d. 
Metals 
Copper.—There has been little change in the 
basic conditions affecting this market. There con- 


tinues to be a strong demand for copper for in- 
dustrial consumption, although current purchasing 
is rather on the limited side. Quotations on the 
London Metal Exchange have shown a tendency to 
fluctuate, being influenced by the unsettled financial 
and_ political situation in several countries, notably 
in France and the United States—both important 
copper consumers. 
Daily market prices :— 


Cash.—Thursday, £32 3s. 9d. to £32 5s.; Friday, 


£31 12s. 6d. to £31 15s.; Tuesday. £31 15s. to 
£31 16s. 3d.; Wednesday, £31 18s. 9d. to £32. 
Vhree  Months.—Thursday. £32 11s. 3d. to 


£29 12s. 6d.; Friday. £32 to £32 Is. 3d.: Tuesday, 
£32 2s. 6d. to £32 3s. 9d.; Wednesday. £32 6s. 3d. 
to £32 7s. 6d. : 

Tin.—A meeting of the International Tin Com- 
mittee was to be held yesterday (Wednesday). to 
discuss problems affecting supplies. At the time 
of going to press, the results of the meeting are 
not known, but it was expected that an increase 
Would be made in production quotas, in view of 
the growing tightness of supplies. The May statis- 
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tics, which were published last week, 
further decrease of 1,871 
supply, including the ‘‘ carry-over ’’ at the smelters 
in Holland and the Straits. 

In their weekly report, Messrs. Rudolf Wolff & 
Company stated that ‘“‘ near tin has been in poor 
demand and the price has been easily depressed by 
relatively light offerings. Conditions otherwise 
remain unchanged, confidence is slow to return, 
and unsettled conditions seem likely to continue 
until the present uncertainties connected with the 
control of stocks are removed.”’ 

Day-to-day fluctuations :— 

Cash.—Thursday, £225 15s. to £226 5s.: Friday, 
£223 to £223 10s.; Tuesday, £223 10s. to £223 lis.: 
Wednesday, £224 5s. to £224 10s. 

Three Months.—Thursday, £220 10s. to £220 lis. ; 
Friday, £218 to £218 2s. 6d.; Tuesday, £217 2s. fd, 
to £217 7s. 6d.; Wednesday, £218 10s. to £218 1is. 

Spelter.—There is a strong industrial demand for 
this metal, and, in spite of the unsettled conditions 
ruling on the Continent, it is improbable that there 
will be any setback in prices. 

Official quotations were as follow :— 

Ordinary.—Thursday, £13 13s. 9d.; Friday, 
£13 11s. 3d.; Tuesday, £13 12s. 6d.; Wednesday, 
£14. 

Lead.—During the past fortnight there has been 
an active demand for this metal, quotations rising 
above the price level of spelter. Industrial con- 
sumption remains at a satisfactory level. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £13 18s. 9d. ; 
Friday, £13 15s.; Tuesday, £13 15s.; Wednesday, 
£14. 


showed a 
tons in the total visible 


The Institute of Vitreous Enamellers 
(Concluded from page 396) 


Sub-Committee had been formed to prepare the 
publication of the First Annual Proceedings of 
the Institute. The report of this Committee 
was that the publication was well in hand, and 
that copies would be distributed within the 
next few weeks. Arrangements are now being 
made for the Second Annual Conference to be 
held in London in September. The programme 
included a banquet on Friday, September 27, 
a visit to the works of Messrs. Belling & Com- 
pany, Limited, at Enfield on Saturday morn- 
ing, September 28, and a technical meeting 
during the afternoon of the same day. An 
official visit to the Foundry Trades Exhibition at 
Olympia was also being arranged among other 
things. 

In his final remarks, the Chairman said that 
he would like to make an appeal to those 
members of the vitreous enamelling industry, 
and who were not members of the Institute but 
‘“ sitting on the fence ’’ as it were, to give the 
Institute added support by joining at once, thus 
contributing their share to the progress and 
safeguarding of the industry. 

In conclusion, the Chairman referred to the 
Scottish Conference, which would take place 
on June 8, 9 and 10. This was to inaugurate 
the Scottish Section of the Institute, and he 
hoped that members would make a special effort 
to attend. Details of the programme had already 
been circularised to all members. 


Election of Officers 
Mr. J. W. Gardom proposed that Dr. Mellor 
he re-elected as President for the vear 1935/36. 
He said that the office of President did not 
entail much hard work, but was of a rather more 
decorative nature; he felt that they could not 


get a better decoration than Dr. Mellor as 
President, because wherever his name was 
known it was revered. This proposal was 
seconded by Mr. V. C. Faulkner and carried 


unanimously. 

Mr. A. England proposed that the Council he 
re-elected en bloc. He remarked that, in_ his 
opinion, it would guarantee a continuity of the 
excellent work achieved by the Council during 
the period of inauguration, and further, that 
the schemes already in hand would proceed 
without interruption. This proposai was 
seconded by Mr. A. J. Spittle, and was carried 
nem, con, 
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| 
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YORKSHIRE 
SAND 


That Yorkshire Sand is refrac- 
tory and will withstand high 
temperature casting of steel 
without burning on, and that 
Yorkshire Sand gives a strong 
mould face, and that Yorkshire 
Sand is permeable and allows 
easy passage of gases, is proved 
in practice by the majority of 
British steel founders. But, 
apart from these essentials, 
Yorkshire Sand does not vary 
(except to specification), and 
deliveries can be relied upon. 


GENERAL REFRACTORIES 


LIMITED 


Sheffield Office : 
Genefax House, Sheffield. 


London Office : 
Russell House, Adelphi, W.C.2. 


Telephones : 
Sheffield 22311 (5 lines). 


London 7361 Temple Bar. 


Telegrams : 


Genefax,”’ Sheffield. 
** Genefax,’’ Rand, London. 
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12 


Standard cash 

Three months 

Electrolytic 

Tough 

Best selected 

Sheets 

India 

Wire bars .. 

Ingot bars . 

H.C. wire rods ae 

Off. av. cash, May 
Do., 3 mths., May BP 
Do., Sttlmnt., May .. 
Do., Electro, May 
Do., B.S., May 
Do., wire bars, May 

Solid drawn tubes 

Brazed tubes 

Wire 


Solid drawn tubes 

Brazed tubes 

Rods, drawn 

Rods, extd. or 

Sheets to 10 w.g. 

Wire 

Rolled metal as 

Yellow metal rods 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets 


TIN 

Standard cash 

Three months 

Australian (nom. 
Eastern 

Banca 


Off. av. cash, May ‘ 
Do., 3 mths., May 
Do., Sttlmt., May 


SPELTER 
Ordinary .. 


English... 


Zine ashes .. 
Off. aver., May 
Aver. spot, May 


LEAD 


Soft foreign ppt. 
Empire (nom.) 
English 
Off. average, May 
Average spot, May 


ALUMINIUM 
Ingots 


Wire 
Sheet and foil 


—— 


0 
0 
5 
0 
5 
0 
0 
5 


obo 


0 


18 
17 


Cam 


lo 


£100 to £105 


ZINC SHEETS, &c. 


Zinc sheets, English 22 12 6 
Do., V.M. ex-whse. 2410 0 
Rods a 29 0 0 
ANTIMONY 
English 76 0 Oto 77 0 0 
Chinese, ex-whse. 69 0 0 
Crude, c.i.f.. 235 0 0 
QUICKSILVER 
Quicksilver ll Otol 
FERRO-ALLOYS AND 
STEEL-MAKING METALS 
Ferro-silicon— 
25% 817 6 
45/50% 12 15 
15% 1717 6 
Ferro-vanadium— 
35/50% .. 12/8]b. Va, 


1/1 to 1/9 Ib. 
1/2 to 2/9 lb. 


FOUNDRY TRADE JOURNAL 


RAW MATERIALS—PRICE LIST 
(Wednesday, June 12, 1935) 


Ferro-moly bdenum— 


70/75% carbon-free 4/6 lb. Mo. 
Ferro-titanium— 

23/25% carbon-free 9d. Ib. 
Ferro- -phosphorus, 20/25% .. £15 15 0 
Ferro-tungsten— 

80/85% - |b. 
Tungsten metal pow der— 

98/99% 3/3 Ib 
F erro-chrome— 

2/4% car. 33 10 0 

4/6% car. 2115 0 

6/8% car. 21 0 0 

8/10% car. 21 0 0 
Ferro-chrome— 

Max. 2% car. 34 0 0 

Max. 1% car. - 36 5 0 

Max. 0.70% car. . 37 5 O 

70%, carbon-free .. 93d. lb. 
Nickel—99.5/100% .. £200 to £205 
“F” nickel shot .. £184 0 
Ferro-cobalt, 98/99% a 5/6 lb 
Metallic chromium— 

96 /98% 2/5 Ib 
Ferro- manganese (net = 

76/80% loose £10 15 0 to £11 


5 0 
76/80%% packed £11 15 Oto£l2 5 0 
76 /80% export (nom.) £915 0 
Metallic manganese— 
94/96% carbon-free 1/3 lb. 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and ae 3 in. 
and over 4d. Ib. 
Rounds and squares, under 
4 in. to } in. 3d. Ib. 
Do., under } in. to 5%; in. 1/- Ib. 
Flats, Zin. X fin. to under 
lin. . a» 
Do., under 4 in. xX fin. .. 1/-]b. 
Bevels of approved sizes 
and sections ; 6d. lb. 
Bars cut to length, 10% ‘extra. 
SCRAP 
South Wales— 
Heavy steel 215 O0to2 16 0 
Bundled shrngs. 27 6 
Mixed iron and 
steel 210 Oto211 0 
Heavy castiron 210 Oto212 0 
Good machinery 212 6to215 0 
Cleveland— 
Heavy steel 212 6 
Steel turnings ‘ 115 0 
Cast-iron borings .. 
Heavy castiron .. 212 6 
Heavy machinery .. 215 0 
Midlands— 
Light cast-iron 
scrap 2 2 
Heavy Ww rought 
iron , 217 6to3 0 


Scotland— 
Heavy steel 
Ordinary cast iron 
Engineers’ turnings 
Cast-iron borings 1 17 
Wr ght-iron piling 
Heavy machinery 


6 to 


to bo bo bo 


London—Merchants’ buying prices, 
delivered yard. 


Copper (clean) 27 0 0 
Brass so 0 
Lead (less usual draft) 12 10 0 
Tea lead 2 
Zine 
New aluminium cuttings. . 66 0 O 
Braziery copper 23 0 0 
Gunmetal 25 0 0 
Hollow pewter... 155 0 0 
Shaped black pewter 110 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No. 1 70/- 
Foundry No.3... 67/6 
» at Falkirk 67/3 
» at Glasgow 70/3 
Foundry No. 4 66/6 
Forge No. 4 66/6 
Hematite No. 1 69 /- 
Hematite M/Nos. .. 68/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 72/6 
d/d Birm. 84/6 
Malleable iron d/d Birm. 115/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. 67/- 


» No3fdry... 71/- 


Northants forge .. 63/6 
fdry. No. 3 67/6 
fdry. No. 1 70/6 


Derbyshire forge .. ee 
fdry. No.3 .. 71/- 


pe fdry. No. 1 74/- 
Scotland— 
Foundry No. 1, f.o.t. 72/6 
No. 8, f.o.t. 70/- 
Hem. M,Nos. d/d.. 71/- 
Sheffield (d/d district)— 
Derby forge ‘ 64/6 
»  {fdry. No. 3. 68/6 
Lincs forge ar 64/6 
» fdry. No.3 .. 68/6 
E.C. hematite 81/6 
W.C. hematite 83/6 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 74/- 
Staffs fdry. No.3 .. 74/- 
Northants fdry. No. 3 72/6 
Cleveland fdry. No. 3 74/- 


Dalzell, No. 3 (special) 102, 6 to 105/- 
Glengarnock, No. 3 82/- 
Clyde, No. 3 

Monkland, No. 3 


82/- 
Summerlee, No. 3 82/- 
Eglinton, No. 3 82/- 
Gartsherrie, No. 3 82/- 
Shotts, No. 3 82/- 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 
Iron— d. 


Bars (cr.) 912 6to9 15 0 
Nut and bolt iron7 10 0 to 8 O O 


Hoops -10 10 Qand up. 
Marked bars (Staffs) fot. 12 0 0 
Gas strip 10 10 0 and up. 

Bolts and nuts, } in. x 4 in. 
14 2 6 and up. 

Steel— 
Plates, ship, ete. 815 Oto8 17 6 
Boiler plts. 9 5 Otod9 7 6 
Chequer plts. -- 10 7 6 
Joists os 815 0 
Rounds and squares 3 in. 
to 5$in. .. 9 7 6 
Rounds under 3 in. ‘to 5 it in. 

(Untested) ‘ 812 0 
Flats—8 in. wide and over 812 6 
», under 8 in. and over 5in. 8 17 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 12 5 Otol2 10 0 
Hoops (Staffs) 78 
Black sheets, 24g. (4-t. lots) 10 10 0 
Galv.cor.shts. ( , ) 18 0 0 
Galv. flat shts. ( ” i3 10 O 
Galv. fencing wire, 1410 
Billets, soft ; 10 0 and i up. 
Billets, hard 6 7 6to 7 6 
Sheet bars .. 5 5 Oto 5 10 0 
Tin bars 5 5 Oto 510 0 
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PHOSPHOR BRONZE 


Per lb. basis, 


Strip 10d. 
Sheet to 10 w Led. 
Wire oe 1 
Delivery 3 ewt. free. 
10% phos. cop. £20 above B.S 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CLirForp & Son, LimiTep. 
NICKEL SILVER, &c. 
Per ib 
Ingots for raising 7d. to 1/1 
Rolled— 
To 9 in. wide ifl 
To 12 in. wide . 1/1} to 1/7} 
To 15 in. wide . 1/14 to 1/74 
To 18 in. wide . 1/2 to1/8 
To 21 in wide . 1/24 to 1/8} 
To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/34 
Ingots rolled to spoon size 10d. to 1/64 


Wire round— 
to 10g. 1/4} to 1/1l} 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols, 
No. 2 foundry, Phila. 20.31 
No. 2 foundry, Valley .. 18.50 
No. 2 foundry, Birm. 14.50 
Basic, Valley 18.00 
Besseme or 20.88 
Malleable, V alley” 18.50 
Grey forge, Valley 18.00 
Ferro- -mang. 80 op seaboard 85.00 
O.-h. rails, h’y, at mill 36.374 
Billets .. 27.00 
Sheet bars 28.00 
Wire rods 38.00 
Cents. 
Iron bars, Chicago 1.80 
Steel bars 1.80 
Tank plates 1.80 
Beams, etc. 1.80 
Skelp, grooved steel 1.70 
Steel hoops 2.10 
Sheets, black, No. 24 2.40 
Sheets, galv., No. 24 3.10 
Wire nails 2.60 
Plain wire 2.30 
Barbed wire, galv. on 3.00 
Tinplates, 100-lb. box .. $5.25 
COKE (at ovens) 
Welsh foundry .. 25/- to 30/- 
» furnace 19/- to 20/- 
Durham foundry 19/- to 22/- 
furnace to 17/9 
Scotland. foundry 28/- 
TINPLATES 
f.o.b. Bristol ports. 
1.C. cokes 20x 14 per box 18/2 to 19/2 
»» 28 x 20 36/4 to 38/4 
20x10 26/- 
183x114, 18,9 
C.W. 20x 14 5 15/3 to 15/6 
a 28 x 20 32/6 to 33/- 
20x 10 23 /- to 23/3 
18gx1li_,, 15/6 to 15/9 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron £6 0 Oto £7 0 0 
Bars-hammered, 
basis .. £16 0 O to £16 10 0 
Bars and nail- 
rods, rolled, 
basis £15 15 0 to £16 0 0 
Blooms £10 0 0 to £12 0 0 
Keg steel] £30 0 0 to £31 0 0 
Faggot steel £18 0 O to £23 0 0 
Bars and rods 
dead soft, st’l £10 0 0 to £12 0 0 


All per English ton, f.o.b. Gothenburg 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 
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14 FOUNDRY TRADE JOURNAL JunE 13, 1935 
Notice PROPERTY MACHINERY— Continued 
Senell Advertt se tm this cection of the Fer SALE. Small Ironfoundry as going WANTED. Two second-hand Zimmerman 
vertisemen 


Journal are accepted at the prepaid rate 
of Gd. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 


(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


OUNDRY FOREMAN, practical man, seeks 
change. General engineering, jobbing and 
machine moulding; grey iron or brass. Capable 
of making own pattern plates. Splendid oppor- 
tunity for small firm requiring live man with 
full and first-class experience.—Box 278, Offices 
of THE Founpry TrapE JourNnaL, 49, Welling- 
ton Street, Strand, London, W.C.2. 


FOUNDRY MANAGER or Foreman seeks 

position with progressive firm; 14 years’ 
experience general engineering castings, quantity 
production; good organiser; disciplinarian.— 
Box 266, Offices of THe Founpry TRapDE 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


concern. Electric lighting and power. 
Situated in industrial area and the only one 
in district. A good sound investment for prac- 
tical man. Near Sheffield and Manchester.— 
Box 284. Offices of THe Founpry TRADE 
JouRNAL, 49. Wellington Street. Strand, 
London, W.C.2. 


PUBLICATION 


YLAND’S DIRECTORY of the Coal. Iron, 
. Steel, Tinplate, Metal, Engineering, Hard- 


ware and Allied Trades. <A new edition will 
be going to press soon. Write now for full 


particulars and advertisement rates.—INpDvs- 
TRIAL Newspapers, Limirep, 49, Wellington 
Street. Strand, London, W.C.2. 


MACHINERY 


AND-MIXER PAN, 17 in. by 17 in. by 

13 in. (Jackman); also FOUNDRY PAN. 

4 ft. dia. under-driven (Jackman). Perfect.— 
Ureuaart. 58, Defoe Road, London, S.W.17. 


RONFOUNDRY Foreman working in Lanca- 
shire town seeks position with progressive 
firm; 36 years’ experience in modern foundry 
practice.—Box 248, Offices of THE FounpRyY 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


REQUIRED for South Africa, a Foundry 

Foreman possessing the following qualifica- 
tions :—Good general education; experienced 
organiser; practical experience with cupola, 
white iron, malleable and = general foundry 
work; proved ability to handle men, machine 
and general green-sand moulding and alloyed 
cast iron. Commencing salary £500 p.a.—Apply 
Box 1874, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street. Strand. 
London, W.C.2. 


G MALL- MEDIUM Steel Foundry requires 

capable Works Manager, or General 
Manager might suit if applicant has experience 
of foundry work. Particulars and salary.—Box 
272, Offices of THE Founpry Trape JourNAL, 
49, Wellington Street, Strand, London, W.C.2. 


OUNDRY MANAGER Wanted. — Experi- 
enced thoroughly competent for 
foundry dealing with general work and some 
specialities. Weights up to 20-30 tons. Also 
good Assistant. West Riding, Yorkshire. 
Applications, which will be treated in strict 
confidence, giving full details of experience, age 
and remuneration required, to Box 282. Offices 
of THe Founpry Trape Journat, 49, Welling- 
ton Street, Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TRADE JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


OUNDRY MANAGER desires change. 

First-class experience with well-known 

firms, marine, chemical and general engineering, 
also light castings. (262) 


OUNDRY MANAGER requires position, 
preferably in the Midlands. Long ex- 
perience in control of iron and brass foundries 
and patternshops with well-known firms. 
Highly recommended. (263) 


age 33, in small foundry, desires 
similar position in large foundry centre. 

Midlands or London areas preferred. Com- 

petent workman, technical knowledge. (264) 


YOR SALE. Two very fine Cupolas. each 
7 ft. dia. by 40 ft. high, capacity 10 tons 


each per hr.. complete with staging. motors. 
blowers. ete. One small ditto, 3 ft. dia. by 
16 ft. high, capacity 2 tons per hr.. complete. 


Full particulars and prices on application to 
Georce Conen. Sons & Co.. Lrtp., 600. 
Commercial Road. London, E.14. 


Moulding Machines in good condition, 
amall size. One to be direct draw, and the 
other Roll-Over type.—Apply Box 280, Offices 
of THe Founpry Trape JournaL, 49, Welling- 
ton Street, Strand. London, W.C.2. 


"Phone: 287 SLOUGH 


MOULDING MACHINES 


18-42 NICHOLLS jolt squeezer (as new). 

405 OSBORN jolt rollover. 

18” x 36” TABOR rollover shockless (portable). 
40” x 30” TABOR rollover shockless. 

TWO BRITANNIA No. | jolters. 


SANDBLAST PLANTS 


8’ x8’ x8’ Tilghman room plant with Tilghman 
compressor and all equipment, practically new 
plant throughout. 

12’ x 9’ Tilghman sandblast room, built of cast 
iron plates, complete with 400 cu. ft. Tilghman air 
compressor and all accessories. © FINE PLANT. 
T.B. 4 Tilghman sandblast barrel plant, complete. 
Size of barrel 60” x 40”. 

T.B. 1 Tilghman sandblast barrel 30” x 20”. 


BUY FROM ME AND SAVE MONEY! 


Avex. HAMMOND, Mechinery 
14, AUSTRALIA ROAD, SLOUGH 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
eapacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


NV ORGAN TILTING FURNACES for sale; 
= sizes 400, 600 and 800 lbs. capacity; 
several in stock, oil-fired, also coke-fired. 
Please state requirements. Cheap prices; imme- 
diate delivery; relined ready for use.—ALEx. 
Hammonp, 14, Australia Road, Slough. 


SANDBLAST PLANTS 


Room Plants, sizes 12 ft. x 12 ft., 12 ft. x 
9 ft. and 6 ft. x 6 ft., made up in cast-iron 
sections. 

Barrel Plants, 30 in. dia. x 36 in. long and 
30 in. dia. x 18 in. long rotary barrels. 

Cabinet Plants, in sizes 4 ft. x 4 ft. x 4 ft., 
36-in. dia. and 30-in. dia. operators’ cabinets. 

Most of the above by Tilghman and complete 
with Air Compressors. 


HAND MOULDING 
MACHINES 


By Adaptable, Pridmore, Darling & Sellars, 
etc.; Squeeszers by Utard (unused), Samuelson 
and Britannia, also Farwell Universal Type. 

Ladles, Grinding Machines, Exhaust Fans, 
Blowers, Air Compressors and 500 Electric 
Motors and Dynamos. 


S.C. BILSBY, A.M.1.c.E., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THOS W. WARD LTD. 


New Vert. Triplex S.A. FEED PUMP. 
4” x 6”: 60 galls. p.m.; 150 lbs. p. sq. in.: 
fast and loose pulleys. 

100 cub. ft. ATR COMPRESSOR (Broom 
Wade), 100 lbs. press.; 900 r.p.m.:; portable: 
25-h.p. petrol engine; receiver. 

Vert. Cochran BOILER, 16’ 3” x 7’ 6”; 
80 lbs. w.p. 

Write for ‘‘ Albion’’ Catalogue. 
Grams: Forward.’’ ‘Phone: 23001 (10 lines). 


ALBION WORKS, SHEFFIELD 


GANISTER 


Purchase your supplies from 
actual Producers with over 
50 years’ reputation 


Scientifically treated, specially ground 
Ganister for Cupolas, Iron & Steel 
Works, &c. 


SPECIAL LADLE GANISTER 


TRIAL FREE 
Quotations on application 


The ASTBURY SILICA CO. 
CONGLETON, Cheshire 
Est. 50 Years 


FROM THE LARGEST stock 

OF HIGH CLASS SECONDHAND 

MOULDING MACHINES 
IN THE WORLD 
Practical Advice Free 

THE COLEMAN FOUNDRY EQUIPMENT CO., LTD., 
156, STRAND, LONDON, W.C.2. 


SELECT YOUR MACHINE 


= F 
= 
B: 
L 
| 
Cc 
= 1 
= 


